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Tuw present fuseiculus contains a notice of all the forms of selenodont Suinu yet 
known from the Siwuliks and Manehhars. Many of these forms arc* new, 
although the remains are extremely imperfect aiul scanty. Their description 
has involved the creation of certain new genera on very slight materials. 

As a personal mutter 1 may state that, all hough my retirement from the 
Geological Survey of India is imminent, yet arrangements are being made by 
which it is hoped that the present work may be continued. It is possible 
that tin’s fasciculus may appear before the preceding one -on the OumvfopanhiMiV 
--whirh is being printed in India. The succeeding fasciculus, which it is 
hoped will appear during the present 3 ear, will he devoted to the Oarnivoui. 
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INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA. 


8IWALIK SELENODONT STJINA, ETC. 

By 11. LYDKKKEU, B.A., F.Z.S., 

WKOLOOK'AL Nl'RVBV OF INDIA. 

(WITH PJjATES XXIJ1. to XXV.) 

Order: UNGULATA ; Division: ARTJODACTYLA j 
Section: STT1NA SKLHNOjDONTIA. 

Introductory . — Tlio extensive and important group of pig-like Artiodactyle 
Ungulata, commonly classed together under the head of 8uinn, may conveniently 
bo divided into two subordinate groups, distinguished from oneli other by the 
structure of their molar tooth. The first of these groups may be termed the 

Runodontia, 1 and is e ha ranter ised by having the cusps, or columns, on the grinding 

surface's of the upper molur teeth arranged cither in nn irregular manner, as in 

tin* common pig, or with a more or less distinct tendency to the? production of 

larger columns at the four angles of the crown as in Tclnicunodoyr : this group 
comprehends the hippopotamus, and all living pig-like animals, as well as the 
extinct lIyothc.rlu;m , Kntelodon (hi lot barium), and their allies. The second group, 
forming the main subject of the present memoir, may be termed the Suimi 

Selenodontia, 8 and is characterised by the upper molars having their inner pair 

of cusps, or columns, of a more or less distinctly crescent shape. This second 
group is now totally extinct, and is represented by ^7 II yopotam us 9 
Orcodon , and a host oi kindred forms. As is nearly always the case in a 

large group ot animals, there is always a difficulty in referring all the forms 

to their respective sub-division, and this is exemplified in genera like 
ChairopolimvitK , and some species of Authracoth4frLu)n , which, though belonging 
to the selonodont group, yot afford an easy transition from its most typical 
members, like Oreodon , to some of the more specialized of the bt mod out group, 
like T&traconodon. / 

1 From buufHH, a. lullook, und odou* t a InotU. # V\d. sup., VoJ I., jil. X. 3 Fioiu Min < % th«- moon, uiul tx/ift*. / 

1 / A 

/ 
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In the present memoir numoroun remains , belonging to various hitherto 
un described forms of the selenodont group, are figured and described, while; 
in addition brief notices are given of such members of the, group u« have 
been previously described from the tertian os of India. If •will be found that 
by fur the greater number of these specimens have been obtained, by tho 
exertions of Messrs. W. T. iilanford and Jl\ Fed den, of the Geological Survey 
of India, from the lower Mauchhar (Siwalik) rocks of Sind and the districts to the 
northward, « 

Tt will further bo observed that the genera, are identical with, or closely allied to 
those of the European oligocene und nuocone ; the later genera characteristic of tho 
sub-H ii no! ay an deposits being iu the main absent. Those differences indicate, that 
the mammalian fauna of tho lower Manclihurs of Sind belongs to a lower horizon 
than that of the sub-Himalayuu Siwaliks. According to the latest researches *it 
seems prolmble that the fauna of the lower Munchhars should lwi relegated ‘ to tho 
early pliocene time,’ while that, of, the sub- flimaly an Siwaliks, which are on the 
same horizon as the upper Mauehhars of Sind, belongs to a later period of the same 
epoch ; there being a probability of tlie higher beds of the former reaching 
up into the pleistocene. In tho present arid' succeeding memoirs tho ago of the 
lower Manclihurs will bo alluded to as * earlier pliocene,’ and the sub-IJimolayan 
Siwaliks as ‘higher pliocene.’* It may bo added that such of the older Sind 
mammalian genera as are found in tho sub-IIimnluyan strata (and only one of those 
described here is so found) may either be later survivals, or may have come from a 
lower horizon (Nalmn) than tin 1 2 3 ma jority of the fossils. 

The majority of the remains described in this memoir consist only of detached 
molar teeth, which are of ton the sole evidence on which a genus or species is founded. 
The publication of the present memoir lias purposely been delayed for a considerable 
period in the hope that additional remains of the more obscure forms might l>o 
obtained, but as the geological exploration of Sind is unlikely to be continued for the 
present, the time has come when such remains as ure sufficiently identifiable should 
be laid before the scientific world. 

Reverting to the sehmodont Sums as a whole, it would seem probable that this 
group should again bo divided into throe minor sub-divisions. The first of these 
is distinguished by tho crowns of tho upper molars being furnished with five 
columns, or cusps, and may accordingly bo termed tbo pen t ecu spi date division 
(JPentoeuspiduti). It probably comprehends at least two families; to the best 
known of which l>elongs tho well-known genus IhjopoUnrvu#. Ear this family Dr. W. 
Eowalovsky, in . his classical memoirs on its osteology, 8 has adopted the name 

1 Sw T)un«m, 1 Uunr.-Jour Owl. Son.,’ Vyl. XXXVII.. p. 207, ft *tg. 

2 Thpso ii*yirnn/>trip«l ter my arts u*v<l in pivfcsrwnev to 1 mipur anti ’ or * mrlier and later pliocene* 1 uk V>th tho latter 

hftw uuvrjum*) n flap**! H-iguitieatiun indicating definite «t agw {> $ the pUot one epoch, wlicptsna tho idea to ho, convoy eddnuo i* 
inwJHiiy that Mib* Himalayan Siwallk# are higher up hi the pliottate- tbnn tho I^owor Muncxhliaia. 

3 " Thai. Trane. / 1873, p. Jtf, i‘U icy, * Valdonlogrtipjiitu*/ Vol. XXII., part* 8-0. 
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IfpQftolatoiWtfi) in pla.cc; of tho older name Anthracallirridw : aa, 'however* it will ho 
shown in thoBcqucl that there i« a strong probability that tho genus lfyupotimn* will 
eventually hove to ho united with Anihmeoiherimn, tho older ntuno .4tiihnn:idh<‘rida> 
will be employed here. There is a further advantage in using (ho term 
Anfhrumthrrirla' for the family name, because ],)r. Ivowiilevsky seems to include 
under his family such widoly-di vergent forms us Anlkmcolheriinn and AnophdherUm., 
an extension of the family which, as Dr. 11. Filled, in his exhaustive memoir on the 
hyopotamids of Horizon. 1 has shown is not advisable for general adoption. The 
Indian representatives of the family include the gen mu Avihrorotherlnm imd 
Byopotamus. The second family is represented by Mirhlherium of the Querey 
phosphorites, Imt; there may he some doubt, as to its position bore. The genus 
Dipfopnn (included by Dr. Kownlevsky in the lhj<>p»tamuhr), of which the tooth and 
skull are unknown, may form a third family of tins division. The second division 
of tl»e selenodont Suinu is characterised by the crowns of the upper molars carrying 
only four columns on their masticating surface, awl maybe termed the tetraeuspi- 
datc division (Tetmcuspidati.) it comprehends tho families Meri/c.opotamidiv and 
Qwodmti>lo‘' l both of which have Indian representatives. The third division of tho 
selonodont Suiun comprises the family Amplo(he.ri<hr., and may be termed the 
Avioploihtu'hm ; it is, however, not impossible that this division should be merged 
with the second. 

As we have already observed, the aflhiitv of the selenodont Huina to the 

t |< 

lrunodont pigs is so close (hat, there is sometimes a difficulty in assigning certain 
forms to their proper positions. On the other lmnd, the selenodont Suinu are so 
intimately connected with the true ruminants, that here also it is frequently difficult 
to draw a satisfactory line of distinction. Thus certain of the hyopotamids pass 
insensibly into the genus Cai uni her turn , which is undoubtedly a true ruminant genus; 
the orcodons arc closely allied to, if not, the direct, progenitors of, the ancestors of 
the camel (Vroranwlus, etc.); ami the anoplothereres are as intimately related to the 
ruminant xiphodons. While, therefore, for tin* purposes of classification it is 
convenient to retain the groups Suinu (with its three sub-divisions) and Rummuntia,* 
it is highly probable that then 1 is such a complete transition between them that they 
cannot logically be maintained, it is probable that many of the forms treated of 
hero are not tho true ancestors of the ruminants, but should rather he looked upon 
in the light of cousins descended from a common stock. 

Whether any or all of the animals classed here un the Suinu Selenodontiu were 
endowed with the power of Diminution, and their internal economy modified in 
accordance with that function, is a question which cannot, over be certainly 
determined. Tho oreodous have, however, been termed ‘ ruminating hogs,’ and 
from tho dose, similarity of the structure of the molars of these and allied forms to 

1 “Etutltt <lofl Mitmmift‘rt‘8 F< while* do Hon/oft.** * Ann. d. Kri. Nat, 1 1881. Vol. XII., Art. So, 8, 80 

$ In forwor pfcrtw of thi« woih tho trrm Hnirnodoxita him bcutxi aj^»lioil to the truo ruminant, a, but il him bum tliuutfht bunt 
for the future to confine it to tho aolumilnitt riuuui. 
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those of the true ruminants, it is highly probable that the more specialized forms of 
the group were endowed with the ruminating function, while in the less specialized 
forms this function was absent. 1 If this bo so it is evident that the more specialized 
forms must have been at least as closely related to the true ruminants as to the 
bunodonts, although the oroodons are so connected by Mcrj/copotamux with the 
hippopotamus and tho pigs as to clearly form one group, and it, therefore, confirms 
our conclusion as to the intimate relationship existing between the pigs and the true 
ruminants. * 

It may be affirmed with more certainty that the food of the higher selenodont 
pigs consisted in great part of leaves and grass (which roquiro finer trituration, and 
consequently a more complex form of molar, as is exemplified iu the ruminants, 
horsos, and elephants), while their bunodont allies feed, as we know, more generally 
on roots and tubers, and occasionally on animal matter. Hence it is probable that 
the muzzles of most of the selenodonts were less elongated than in the. true pigs, 
which require to turn up the soil to obtain their nutriment. 

It must further be observed that certain peculiar and little-known animals 
(Ceboohwruti) have been described from the Querey phosphorites,* the molar teeth of 
which closely resemble those of the bunodont pigs, while the skulls show certain 
afliinities to those of the simihie Primates, and it is highly probable that these 
animals arc related both to the monkeys and the pigs. They have been referred to 
a group termed Paohyshma, hut it is doubtful whether this should ho placed among 
the Primates or the Art iodactyla. 

In the following table a provisional scheme for the classification of the best- 
known families and genera of the Suina is given, and the relationship of the section 
to .the lluminantia and Pue.Uysimia is also indicated, but the position of the. latter 
section in the Artiodactvla must, only he considered provisional. The genus 
7 ,istrio<1on is purposely omitted, and referred to the perissodaetyles ; if, however, it 
really be an artioduetyle, it should probably form a separate family of the 
Bunodnntia. Hijipohi/utt is only provisionally referred to the family SuiiJa as its 
molars exhibit a more specialized structure than those of the other members, and it 
should perhaps be raised to the rank of a distinct family. It has not been found 
practicable to indicate in the tublo all the relationships of the different, families to 
one another; thus the relationship of Hippopotamus to M tryco pot umus is not 
apparent ; and while the former genus is placed nearest to the Puchysimiu, the 
relationship of that group is evidently nearer to liyotherium and Acotherulum. 
Many of the American, and other, genera are omitted, on account of the difficulty 
of assigning them to their proper positions. 


1 Vto fiiswr Gaudry ( 4| Ltw EnolmmoaienU du Moado Anirrytl *») cbmw tho oroodons as true ruminants, bat Hyo/MamtH And 
bhrycoputiimm nb JSniua. 

» FiLhol M lit'olicichos stir Let§ ] ’hwphoritctf du Querey.” 1 Ann. d. Nat./ Vol, VII, (rojuinfcj, 1878, p, 327, 
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. \! ■ •: ; fke amagerii^it el the* families • in ihe 
:*hcf$y ** liable to _ obnwidk^lailie ; 

tlmtmaay bf :&» .gjanem imWed' nodejr';^ $*it»ly v ’ 

families. ■ ' flittt *$$/ 

the |«er»eac«.' : AnttsQ'acoikeriwn and Byopaiamus , ' W]^d "ilk .';'^e. : ^K0i^{EfM • 

iliesto nti^it possibly be^Mijr to "• .<M the iBftafy^rj 

would include ioaiw»y imwe genera than '-these 'g^wea’ in the |fc$>ii^:' : 

heading. • Again the genus .4cof&md««t, which isdiere classed amongtho bunedi^t*, 
is by many placed close to ITyopotamify and Uniehdon is evidently <^laaied^g ; 

the fomv of its' shut) to Anthracatheriuhh^ though its molars indicate 
to the typical buuodonts. .. 
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Ukovp A: PE K T £ CUSP 1 1) ATI. 
Upper molars with fire ebhm ms,. 

Family I . -ANTEfteC&mEllWM. . 


■ General Chttraeters . — This family, as already stated, may he defined «* 
selmodont pig-like animals, in which the upper true molars carry five cusps, or 
columns. These five columns are well displayed in the tooth rvpreseutid in fig Ur© 3 of 
plate XXI F. The upper molars are divided into a front and hind portion, or ‘barrel,’ 
by a transrerse eidft {m thr f figure Ike left half of the teeth is the front t and tlus 
right, the hind barrel): the fore ‘barrel* carries throe, and the hinder, two columns*, 
of these, the columns at the four angles represent the two ‘ lobes,’ and tlie two 
1 mwent# ’ of the ruminant molar ; 1 while the middle column On thefore barrel 
rqwesimts the anterior wall of the first * crescent * of the ruminant molar.* In 
describing these teeth in this memoir, the HntcTO-extemal column {left hand tap 6 attibr 
of pi. XXIV. fig. 3) win lie termed the ‘first outer column’; the pcmtei-o-iriteraal 
column (right hand tap earner of figure) the * second outer column’; the anten^intcrnal 
column (left hand bottom, oomrr of figure) the ‘first inner column’; the postero- 
internal column (right hand bottom, earner of figure) the ‘ second inner column while 
the column wedged in between the first outer and inner columns (middle of leftdde 
of figure) will l»e termed the ‘ oecefi«oir} r > or fifth, ijolumn. 1 Similar terms will bo 
used in describing the lower molars. i ■ v . , 

As far «s is known, the full typietd complement of Undk was developed m oll 
members of the family ; and in many the canwie iuid promolors attained an eatoetmve 
derchpment, 'simulating to «*me eme«it th^ teeth in tl»o camirora. The skuH w^ 
choigated, and jiresim&d a • considerable mwnnldance -to that, of the ho^s^'-wlidie' 'the ;' 
binder:; port, of the.’hwer. jaw -]tm t iiC . ^|v 

■M&ymjiMfimns mABippogiotdmm. , , ■■ .■ .■ • »' .;. ;• _ . • , .;■••-! •'••,; 


■■ i fd*****"' ' v " 

];*p^fpui4xT “ im tewh * tyt* nw!ii* As SUafe "fp', 








'.' thef&t #*a» t&k ii,s^i«d . wftli' four digjts, -bai'' 
^^Ip^SMsesi® * < 1 ^ hybjMtdfaM, Kfco 39* immtH atid. jfiT* • gr**»fyi 
';' §1^. ^Kat ihf> nvm^ <>i tli© reduced' to tw^ io which cme ,, 

fnifrht to. be roS$madM':j^ distimi _ , A$ud3ier irelt deificiod did^yb* , • 

. : '^tttt : ,;.'dt" widcfe; tlifj tO)^^'aI^;^^dra(Jl^lm,; Has traea referred to a distinct gchmb hadcr 
;..^' : »«piU» Of Diptopm wymardi, ami, as already aaid, probably belongs to a distinct 


"$(!•*.< . ; Gp«i: ANTHRAC’OTIlERJtJ^, 1 Cuvier. 

Cfairackre 1 . — With the addition of the new species described in tliis memoir it 
is.diifttfult to formulate dental characters which will satisfactorily distiagnish this from 
the post genus. -■ It mar, however, be noted that the lowness of the columns, the 
.ahXViWttCsfcof the valleys, the smallness of the outward projections of the angles of 
the outer surface, and of the loop connetsting the outer columns, arc charaet^fistic 
points of the more typical forms, in some forms the whole of the upper pre-molars 
are approximated to the true molars, white in /others the earlier premolors are 
sej>arated from the posterior teeth. • 

ZH*trihtiihn,-~-M regards distribution in space, remains of this genus have been 
obtained from Europe and fttdia. In time the genus in Eutojh*, took its origin, 
according to fVrfesaor Albert Gaudry,* in the npjjer eocene (7th tertiary stage of M. 
Gaudry), attained its maximum in the lower mioeene (9th stage), and disappeared in 
the middle mioeene (11th stage). In India its earliest known oeeurrenee is in the 
(probably) earlier pliocene, and it may possibly have survived into the higher 
pliocene. 

Number of fiperies . — The following list contains the names of the heat known 
species, but, as M. Filhol observes, there ig n great variatiou in the size of tlie molars 
of many of the s<wua11ed sptxues, which would load to the inference that many of 
them should rather he regarded as races. 

1. ANTituAcoTHKun vi auatioum * Cuv. Cp. eocene and Low. mioeene ; Europe. 

A aUah-tettm, Bkiin. 

2. AxTHiwooTtfKK ! cm uuKvicErs,' 1 (Trosehel). Low. mioeene ; Europe. 

Sus Tro&cliel* 

' 5J. ANTHRAOOTHKim'M tfflm&l,* Punicl. MioOOne ; Europe. 

1 vm/t/sum* G^rvipiK* 

4. AKTUKAwmRKioaf dalmatinum K Mvr. Low. mioeene ; Eurr»pe. 

. . 6. ANtJrRACOTHKRnm nif-PorimuM 7 Ktil. L>w, Miocene ; Europe. 

AiOHiucorifBUirM tfVOPOTAAiofOfcs fl Nobis. Earlier pliocene (?) ; India. 

ciwt.nixi H h*rkm, tin mituftl: *a iwnt«J from thfiwcummwwf its remains in the hivw* w*J A thewwtineat. 
.: Cnn2i«lni«menU> tin MomUtAnhwiV’ p. 4. I full*'* iWw clow&jitiiwi, not utinRth* term “ u%>o*n«." 

V; ri noft tiiiwitw 4u Jil. VtIJ. -.«on*»ie " Zoobgiv* Ht i-nltontulagin (Stni-wlrat,” Vol, II., plX, Sg. 1. 

; • xxiv., p. nw. t 

< ; - ~ y xyvtfcnyttiphia/’ AnthtneothOtWin. pi. Xjl (A magxum Aw Ovlsaww). 

/ /« .. Vtd. IV.. pi. XI. r -Sfoy. ^om. Soc. HrflVVol. XV., j-1. 1. « Ti* «'«/•*. 
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7. Akthracotherji’m magnum,* (Cuvier). Up. eocene; Europe. 

A invmum y Kuftt 

8. ANTHRAwrmiRirM muhtkfn.se,* (lNr?ntl»nd). Earlier pliocene (?) ; India. 
The following sjaNeies must lx- abolished, viz :■ — 

A. ivh? . }tru\ 

A. fomhr&ftL utn, Krav. 

A. mminum Cmirr -*• l/x wktrium or Chterotnorus (ftsfr Gervais)* 

A. mtnuthw Cio ut* IhihMi&n or Amphtfraguhts. 

A . pariwn&n Bl.tin 'Cktfn'fwiamus. • 

A. wnjlxrgi > v 

A. ttfiWnwN ■'tfw/iofoMtn* 


Species 1. ANTUiueoTtJwm m hiijstbenhi:. Pent land, in parte. 

Synonyms. A nthraentherium punjabie rusty Xobiit. 

( htermteryx, Pomol, in parte. 

Hhagatherinm (?) ximh'eHxe, Xobis. 

Tfin*ori /. — In the year j 8'J9. Mr. Pentland desmbed and figured in the 
Transactions of the Geological Society of London, 4 ' 3 certain mammalian remains 
obtained by Sir Thomas Colehruoke, from the Siwaliks of Kalahari (( urihurce), in 
the (.biro hills of north-east cm Bengal, in, or adjoining, the district of Svlhot. 4 
These remains eomprel tended a few specimens of tipper molar teeth of small pig-like 
animals, which were all referred by their original deneriber to a single species, under 
the name of Anthromt, Iter! um siiistrento.'' In the rear IMS, M, P»>uiel fi referred, 


apparently all, these figured sjMvimens, to a new genus, for which he proposed the 
name of Clumwirnir 7 In the ” Records of the (.Jeologiea! Survey of India ” for 
1H77. M a five, columned npj>er molar tt»>th from the lower Manehhurs of Sind was 
described by the present writer, under the name of (Hummer i/e eilixtrenni*, since it 
agreed in form with one of the specimens described by Mr. Pentland as 
Anthrarothrrium fllintreuse. and subsequently referred by M. Pomel to Cbm wnjjr. 
In the same paper’' a portion of the mandible of a small seienodont pig-like animal, 
collected by Mr. Tho<d»dd in the Siwaliks of the Punjab; was deseriWd mider the 
name of Aufl>r<jcot)n-riutu pui<j'ihie/iitt. At u later date 1 " it wus diown that Mr. 
Pentland*.* original specimens in reality belonged to two distinct genera 
of M.denodont pigs, one of which belonged to tin* pent* •cuspidate, and the other 
to the tetnicuspidate group, and that the name ( 'htermtenjx should he confined to the 
latbr. it was at the same time considered that the Sind tooth mentioned above, and 


Mr. Perithmd’s penteeuspidate specimen, might Itelong to the genus JihayatheriuM, 
and the Kfieeific name *indi*H#r was projH>sed for them. In the following year it. was 
shown 11 that, the two latter teeth really belonged to AnthraeMherium s and 


t ISJmrctilK 4 IKM ’* .Aftthwolhcmmi, * VM* h\frt *. * Sor. r .i, Voh 11., jt, 46, 

4 TU< i*>,oJ£iy w ^‘ivtn t f} SirT, fonS? <*f tV> llhjwttpuDu ftbuvc M«*hirwJro>guttj * hut il rtpftw# thM 

ti*»; mw Wctatij^d rt« mum*- Atiwx? that tint*. 6 The l^tiniwl nam# U NyUi*!, # *’ Oomjtiw ihl#, p. CftT, 

7 Vh'H*™, J* dR'J * jr WTuiiWkfit ** Wl. X , jb 7? w fat <**7, (b 78. 

tv /<w, | t *1U, u 4 a i, s, | ti »* v^t. Xi., p. 77. 
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consequently tltat Mr. IVutlaml^ original determination of the penteeuspid upper 
molar a« Anthmcoth foium was correct, but that the tetraeu^pid teeth, forming 

M. FimmP* genus Chrrnmrfyx, had lu*t*u included in the same species. It wus also 
shown at the same time that the irmmlible on the evidence of which the species 
A. ptwjttbimH* luul been founded, belong'd in all probability to the mic Hjioeies as 
Mr. Poutland’a specimen of Afithroruikn-iu.m. 

(ppr.r molar *. — The type specimen is represented in figures 4 and 5 of plate 
XXV, of the second volume of* the second series of the “Transactions of tho 
Geological Hoeiety ’’ ; a far better representation of the specimen is, however, given 
in figures 22 and 22a of pluto EXVI1I. of tho “Fauna Antiquu tiivalensis. v The 
hitter figure shows that tin* tooth is a partially worn upper true molar of the left side, 
probably the last tooth of the series. TJie original specimen is stated to have linen 
presented to the Geological Society, but, as it cannot now be found in their collection, 
the. identification of the specie* must rest upon the figure, which is fortunately amply 
sufficient. The two teeth represented in figures 10 and 12 of plate XXIII. of the 
present memoir, wen:; obtained by Messrs. Hbmford and Fedden, from the lowin' 
Munehluirs of hind, one of them being the specimen referred to in the notice already 
quoted. These teeth belong to the true molar series of the right side, the specimen 
represented in figure 10 being partially worn, while the other is an unused germ : the 
former is probably a third, and the latter a second true molar, and both evidently 
belong to tin* same species. If figure 10 la* compared with figure 22 of the above 
quoted plate of the “ Fauna Antiquu Shuleusi,s, v and if it be rememliered that the 
teeth belong to opposite sides of tla* jaw, there will bo no question as to the specific, 
identity of the two, whence the hind teeth are identified with Anlhracothrriurii 
isilintrrusr of Mr. lYntland. 

With regard 1,o the correctness of tin? generic determination of the latter, a 

comparison of the figures of either of the three Indian teeth with those of typical 

European species of Aufldwailo'riuni, such as .1. al.*aiirn»i2 or A. inay»i.(ni, a will, at 

once slimv that the former are correctly referred to the same genus. There does not, 

however, ajipear to he any European species with which the Indian teeth can bo 

identified, and, their original reference to a distinct specie* may, therefore, stand. 

The European species which approaches nearest in si.se to the Indian form is 

AaXhvaa>th-i.rh<u\, hrrcirt>p* is orn the hover mioee.no, or oligocene, brown-coal of lioun : 

the figure of tho upper molars of this specie* given by Dr. Hbitger s shows, however, 

thal the inner columns form much more distinctly defined crescents than in the 

* 

Indian teeth, and there is a more pronounced * cingulum ' in the former. The teeth 
of d. uhafirnm, tho figures of which have already been referred to, are of larger 
H%v than the Indian spivimens, but agree very closely in general form, except that 
iii the former there is it more distinct ledge at the bases of the external walls of tho 

,M£. Ftthol, M .Uftehorehttfl nir PhiW»phoritf>* «Jn ijum-y, 1 ' reprint* l\u*K IS77, p. IW, li£. 24 1. (».ui«lry ** L*w 

RnehAitw>mwil* du Monde Anuitd, »*t p, 07, fig. 3 n*. 
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outer columns, and, according to the twllwit woodcut garni by Professor Onudry, 
by the greater production of the anter*M'xterua) angle of the crown. The ujijMM* 
molar* of .1. nomi/fow, to which a reference has likewise Imon given, are also 
constructed, as mentioned above, <m a very similar typo to those of tins present 
spades, hut arc at once distinguished hv their much greater size. 'Dm molars of 
A . cuvvri arc readily distinguished by the more distinct loop, formed bv the 
prominence connecting the external waits of the two outer columns ; — a character 
t'Sjas'iully well shown in two molars frtun Piedmont, in the National (•<*Ueetiun at 
{South Kensington. The molars of ,1 ?dA rmW/mroi >h Anhnni intuit,' if this bo indeed 
distinct from some of the other sp-ciox, have also a more distinct loop between the 
outer column* than in the Indian teeth. and nre of slightly larger sine tlmn the 
latter. No other specie* of the genu* present any dose approximation to the Indian 
teeth. 

It should, however, l*e observed that the- latter present a eertain resemblance 
to the molars of Chirrojndatun# ym ouV/oo*, hut they nre distinguished l»y the greater 
tendency to the development of intermediate tula ivies in the latter. 

The enamel of tlu* Indian teeth is marked superficially by a finely reticulate, 
or rugose structure. The dimensions of the speeimen represented in figure 10 ureas 
follows, v it.: length, (NiN inch; width, D*7 inch ; height of crown, (Kid inch. 

Mt( Ufllhi (\ — In figure* 1 and la of plate XX.1Y., of this memoir, there is 

represented the hinder potion ot the horizontal moiety of the right, ramus of the 

mandible of an Jntlu’m-itfftn collected hv Mr. Theobald. in the Sivvaliks of 

♦ 

the Punjab. The fragment .show* the throe true molar* in uu early stage of Wear; 
a purtion of the tts-x'tciated left ramus of tlu* inaudible wit* also obtained, showing 
the second and third true molars. The specimen i* identical in form with the right 
minus of an Anflu'wAht rititu, previously d«w*rilssl by the writer umb*r the name of 
A. jpm\j'ti>irnM\ and sul«*e<|M-uily referred to A. but us Icing the. more 

perfect of the two lift* lteen sebvted for figuring. The inoluis present the diameter* 
of those of type-id members of the genu*, and do not, theretore, require detailed 
description. The iiecowtory lolie in the last true molar U well devdopid, and there 
is a distinct tubercle at the entrance of the median valley on the external side of 
each molar. The jaw has it* inferior margin strongly convex, and i* of considerable 
relative depth, indicating great p-wer of biting in its owner. Below the hinder 
extremity of the lust molar, the inferior border of the jaw shows a. slight ill-cutting, 
probably succeeded in the complete jaw by a descending process, thus recalling l,lu> 
corresponding poeul iurity of the lower jaws of Hiy^.yoUimm and Miuujcaynhhtnus. 

it should he obsi-rved that in the typical forms of Anthraeothmium and 
H tjoyolawn* (such us A. magnum, uud li. rrfaunm), the lower molars of the former arts 
distinguished from those of the latter by their loss perfect sdenodont form (eompart 


1 4l P* noutofUStjihiog* Vi>I, ?V.. j». Hi, pi. XI. Thin Jtpwk-v i» ruiwfwl by JbuUgvr to but, judging ftwai thu 
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u hm finrJufj’tumentH tb Monde A nhm1 y " %«. 1 1 1 and 1 1 :?)- lu other spedes, however, 
tta itt A. hrimcrpn' the molars of An Ih wroth vrium an; more truly solenndont, and »p|x?ar 
t*l be with yrent difficulty d ist in j'uUi table from those of llynpo'tnnm ; tin's appears to 
be the case with the present and the next species. The dimensions of the specimen 
are us follows : — 


J>U 4 <th of hi mukr 

Width of ,, ,, 

of , v 

Width vf „ 
I**t4rlh of did 
‘Width oi ,, 

Dtfpth iif j*w 
Thick in*** id ,, 


As thiVse dimensions ujrree so well with th‘.»w of the upper molars of Anlhwrot/o-rnim 
tiil<str>'n{o , i it appears highly probable that the mandihle should he referred to that 

it uuiy l»e observed that. a« the premolurs are not present it is im possible to say 
whether the form of those teeth agreed with that of the promolars of Authwo,>th'Tiunh ) 
or of the allied yen us Hctnih>;u n, which appears to be; distinguished mainly by the 
i'onn of these teeth.* 

»S umnmnj.- — X’o other remains of this species have hitherto come under the 
writer’s notin'., httl those above deserihed are amply sufficient to prove the former 
existence, in India, of a small strony-jawed species of nnthraeothere closely allied to 
the sjwcies from the hrnwiwoal of Europe. 

!tl*U Ihution .- -This sjM'eies had a wide distiihution in space, a* its upjs'r molars 
lmve been found in Sind, in tin* extreme west oi India, and in the (mro Hills in the 
extreme east. The haver jaws, on the assumption that they bohmy to the same 
species, have been found in tin* intermediate district of the Punjab. Ibis specie*., 
from its occurrence in tin* lower Manclihar st'ries, is not improbably only of cm liex 
pliocene aye, as it is tpiiu: probable that the specimens from the Punjab wore derived 
from beds low down in the Sivodik series. 


Species 'i. A M int. u en into m moi'or vMOinus. n. sp. ,\nna>. 

11 tutor ii . — This species- is mentioned hero for the first time, as it is founded cm 
on upper molar tooth obtained tit the early part of the _\ear 188J, bt Mr. \\. T.. 
Bluufnrd, from the lower Munehhar rocks of the Jilmyti hills, north of the Sind 
frontier, and considered at first to helony to the same species as an upper molar 
referred to a. species of liyopofruHvtii mentioned in the ‘ 4 Keeords for that j r.ir, 
tuui desi-ribed in the se«pu*l. Other remains described below are provisionally 
referred to the saint' species.' 1 

C Y»l. XX'lV., y. !<?&, « p. to. 

# 8 <j<» FUbol 44 ;«ur Qucfyut* AliiimBtl'taM KohwIw iU«* I%v>i>h«*»u* «h* Onru,y/* Tuulorou 188 ”, 10 ft. 
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lUS-VS INDIAN TERTIARY AND POST-TERTIARY VEKTEBRATA, ; ; 

Upper Wm-.— -The sjMMiitoou of au tipjw molar wti'i red to abortus *6pro»rofc(jd, 
of tho natural ske, in figure 3 of plate XXIV.: it i# implanted in a fragment of the 
right maxilla. which also show# tho hast* of tho preceding tooth s tho perfect tooth 1# 
the hurt. true molar. The tooth has unfortunately lost a emiridbroldc portion of the 
first outer column, hut is othmvke perfect : it is in at* early stage of detrition, the 
two hinder columns being untouched, The tooth is inverted with a highly ntgows 
enamel, a character which, though apparently trivial, will be shown tn the sequel to 
he of some importance. An nispeetiou of the figure will at ouee show that the tooth 
belongs to one of the jxnttocuspidate solenodont Sthua, in which the fifth column is 
well developed. The extomul surface of the one remaining jierfeefc outer column 
Wars a well developed viatical imsliun ridge, diminishing in width from the base 
upwards; tho lateral borders of the Iteote of the ^same surface are not jirodticod' out- 
wardly, so that they do not project lieyond the middle point of the b use of this surface. 
The two outer column* are connected l»v « fold, •which in tho present condition of the 
tooth forms an angle, but in a worn condition would form an open loop. The second 
inner column is minded externally, mid concave internally ; it is separutod by a 
shallow valley from the outer column of the Same side. Tho first inner column is 
irregularly shajMxl. Tho traits verst' median valley of the crown is shallow, and does 
not lieeome deejK*r as it passes outwards : there is no 4 cingulum.’ Tho dirueimou* 
of the t*}>eoiiueu ure a* follows: — 


In. 

J . . J ’♦* 

Width ... ... . vr.fl 

Hw^hr. of ** ,4 4**wl *011 W 0‘H 


€ iint/snW, — Comparing the specimen witli the nppr nmiurs of the genus 
AuUnar^ilmiwH, wc find that in typical species of the hitter, as A, wa;poi»t, x 
A. aUaiintm * and A. »Hl»frroxr (plate XX11J. fig. 10) the fold eonnec.fcing tin? two 
outer columns is mnrtMsiiuprosscd, and so to sj*eah, more pinchisi in, und does not 
form n wide distinct bom'- shoe-like loop, but hits its outer servux* Hat and bounded 
by distinct border*, forming a Y-shaped shield on the outer surface of the crown. 
In some species, however, as in .1. c«r /<■/*/, und especially in tho molars of that 
specie* from I'iedmoni in the British Museum already mentioned, there is a bettor 
defined loop, but still much less mucked than in the present specimen. ’Fite 
shallowness and even depth of tin* valleys of the latter, und the forms of the columns, 
as well as the rugose structure of tho enamel, ure, however, characters of the giants 
Au Iki'nrutht'i'iuiti, as distinct from and the specimen 1ms accordingly Iwu 

provisionally referred to the former genus. It has, however, characters distinctly 
approximating it to ifjitprttMUK to mark which affinity it has biKUi designated 
An,lkrmo(hmutn fafapotomtiidr*. In rise it is intermediate between .4. magnum and 
A. cmurl. It will be shown in the sequel that, the resemblance of the broth is so 
clone to an u|>{»er uiolor from tho same locality (pi. XXIV., fig. 3) provisionally 

i ^ litovilk iH(wgr$i&ky* Anf&uvthixtvw* * FUhvI, tit. 
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5 t»o Eyoptfan <m», that it wa» at first considered doubtful whether the two could 
he Rpt^cally scfwmtivl. 

M mdtfUe . — The assignation of their respective lower jews to allied forma when 
.there axe two or more sixties of nearly the same size is always a mutter of. extreme 
dilBculty and uncertainty, and in the present instance the reference must be 
considered purely provisional, or, indeed, merely as u guess. In plate XXV. there 
ate reproKcnted three fragments of mandibles of large nekmodont »Suina, obtained 
from the Bhfigti hills in compauy with the foregoing sjiecimcn, which must evidently 
belong either to the present species or to llyopiftmtim gi/janlem, doscril>ed in the 
sequel. These three fragments, althouglt agr<*>oing in the size and structure of their 
teeth, show such differences in their shape that it is probable that they lualong to at 
least two distinct species, one of which was furnished with a more slender mandible 
than the other. As it appears that the mandible of Anthrucotiwivn i is generally of a 
stouter type time that of HgopofamitK (compare plate XXIV., figures la and 4), the 
stouter jaw is provisionally assigned to the profit species. Of the two specimens 
showing the lust, true molar, the specimen represented in figure 1 has the greatest 
depth of jaw. It shows the hinder part of the last true molar, mid a fragment of the 
horizontal ramus, with the commencement of the surface for the attachment of the 
uiusseter muscle. Its dimensions are as follows:— 


In. 

Hojtth at MH’imtl c»«Iuttm tnolkr W 2*2 

Gr^tcmt 15 

"Width <>f l»«*t m*ikr 12 


The inferior border exhibits the notch characteristic of Authracofhi'rtum and its allies. 

In figure >i of the same plate there is represented a fragment of a right ramus 
of the mandible showing the second true molar, in an intermediate stage of wear, 
and u portion of the much-worn first true molar. The dimensions of this sj«?ciuien 
ure Hs follows : — 

In. 

Ikjrth hitul**t l-mWof »tul iindar . . . . 3 42 

l*ou#th rif tjetoirta tv Aitx * V* 

Width . 116 

It will lx* seen that, this s}x>eunen is still deeper than the last, but it is possible 
that the two may have belonged to the two sexes of the same species. No further 
otunpariwom can be mode with the materials available. Tin* points di-ting»mhiug 
the specimen represented in figure 1 from that in figure 2 will be ilii-cussed. with 
the description of the latter, under the head of llyopnlmmts gigantcitx. 


Own* II. HYOPOTAMIX 1 Owen. (1847). 

A#i Ww* Form! 

ftofht union. Ayvnarri f 1 « 4 8 ) v 

Cythgtwikus. Crow. 

JitpirHnfon* Mcvcr, 

. Bittiory md Ckarttdfin. — Til is genus was established in 1847, by Professor Owen,* 

On the evidence of certain molar teeth and jaws obtained by the late Marchioness of 
i Fw*n **, Wwr, * JW. N te-w. * ‘ <lo»r. Jm r. Sw*.,' VoJ. it-., p. U*. <rt w*. 
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Bastings from the upper eneene (oligoeenft) strata of the Hampshire basin. Tw 
specie# were formed from these specimens, and it was shari at the same time that Dr 
Blainville’# A uthraroikerinm relaumm must he referred to the new genua. Shortly 
Indore the publication of lVofewsor Owen’s memoir, the new genua AncoJw hod bee® 
establish^ by M. Pome!,* for certain teeth which were Kubseqmmtly shown to be 
genericully the wune as those described as Ifyopotmnm, There is no doubt that H 
Forool’s name has the priority, hut as Professor Owen’s name is almost universally 
used in England it has been adopted here, although Ancodn# is largely used by 
continental piilasmtologists.* Sui>sequently other remains were described under the 
names of Jhthrio hm, Cijclopmtku#, and Tapi nod on, which were shown by Dr. 
Kovalevsky * to Iwdong to Ihfyiofumus. It was also shown by the same writer that 
certain sjieeies referred to Cttinalhrrium belonged to the same genus. 

In bis original description it was at first considered by Professor Owen that 
Jhjopainmm differed from AuthracotheriuM by the upper premolars having two 
‘ barrels,' in place of fine, but it was subsequently shown that the tooth originally 
considered as premolars were in reality milk-molars. As was mentioned in the 
characters of the family, the whole number of the typical placental dentition is 
always present, but there is considerable diversity ns to the position of the anterior 
premolurs, and the relative si 70 of the amines. Thus in II. leplvrhyncltm the 
first pre molar is separated by a long interval from the other three teeth of that 
series, which are all in apposition, and tin* canine is large. In the form known as 
//. atjmnrdi, which is very probably the female of the last, the first and second 
pranolars are separated bv ‘diastemas’ of equal lengths from the third and fourth 
prenmiars and the canine is small. In H. v>Utottnr the first proniolar only is sejiaruted 
from the other* by a small ‘ diastema,* ami the canine is small. The skull, in those 
forms in which it is known, is remarkable for the elongation of the facial portion, 
for the smallness of the brain cavity, ami for the absence of a ‘ larmier,’ (FiJboi.) 
The upjier true molars of the typical forms are distinguished from those of typical 
form# of A n Ik m other ium by the more distinct and wider loop formed on the outer 
border of the masticating surface at the union of the two outer columns. fiThis 
difference in admirably tdttarn in figure# (> and 0 of plate VSl. of }‘rofe#mv Oi&en'B 
memoir, t rfu-re the wdartt at Anthraeothorinin magnum fifty. Uf are reduced to the mme 
nine a# time, of llyojmtrnnus veetianus fifty. &JJ There is, however, snob a gradual 
transition, through less typical forms, from Ugopotamn# to A nthracotheri um in thme 
respects, that it is almost impossible to give definite generic character* founded on 
tli© structure of the molar teeth, and it is not impossible, as previously observed, 
that the two genera may eventually have to lie amalgamated. 

Dicfrihth'o n , —The genus Ihjopptamu* has a very extensive distribution in space, 
its remain* having been obtained from the tertiarie* of India, Europe, and North 

i fa 4c* G«*i***/ V<i|, VT)U 1$*?- 

* tk, &#***< rv«ky WmI Tram’ at., p. 22,) M*wn§**l to them that J»**m wm im*t taltaixt, but Dr, Pilhol 
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Asofiricifc It# range in time is from the upper eocene (5th tertiary stage of Gaudry) 
to the lover mioceue in Europe, while in India it survived (probably) to the earlier 
pUoorno. Its maximum of development in Europe occurred in the lower inioceno 
(#th tertiary stage.) In America it seems to be confined to the miocene. 

Number of species. — There is very great difficulty in arriving at a satisfactory 
conclusion os to the number of sjwcies of the genus, owing to the numerous 
synbuyniH, and the confusion caused by writers wrongly identifying new forms with 
previously described species. Dr. M. Fiihol, in his memoir on the fossil mammals of 
Horizon,* has endeavoured to correct the svnonomy of the French and English 
species, and comes to the conclusion that they should all be referred to four species, 
which ho respectively terms — (1 ) Anrmlm refaunus Pomel, (2) .4. leptorhtrnchus Pound, 
(3) A. btwinus Owen, and (4) A. porcinus Gervais. In the first species he includes 
the English llyopolomus v>'ctian ns of Professor Owen, and in the second Ananias 
aipmrdi of M. Pomel, the skull of which is figured under the latter name on plate XVI 
of his memoir, hut which on page 188 of the same is shown to belong probably to a 
female of A. le/Aorhynehus. Thus far I>r, Fiihol is clear enough, but on page 90 he 
observes “ that the Aurodm vehmnns of M. Pomel does not correspond to Moth nod on 
vdaunue of M. Aymard, as one might at first supjKsse, but to Uothrimlon plaUjrhijnckus 
of the same author; and thut the A ti cod us aywordi of 31. Pomel is the Botkriodon 
vchtunus of 31. Aymard.” This may shortly Ik* expressed as follows, viz .: — 

A. tvbi anus. Pom. IL pMvthynthu\. Ann. 

And //. vctiwnus. Ann, A* Potwl. 

On jmge 18ti, it is stated that “ the animals described under the names Ananias 
incertus Pomel, Ihjopotninus borbonicus (iervais, Aneodm a timer Ji Pomel, and 
JMhrutdon tel a tin us Aymard form one and tin* same species.' 1 On page 189 II. 
borbonims is classed as a svnonvm of .4. vela hum* Pomel. and as it was before 
considered to be the same as ,*l. mjmerdi Pomel, it follows that A. aynmnli Pomel is 
the same as .4. telaunus Pomel, and oonstsjuently that the latter is the same as 
linthnodon vehxunus of 31. Aymard, which we wore expressly told at first, was not the 
case. In respect of these species 31. Fiihol has, indeed, made the 4 confusion worse 
confounded,’ ami without the whole series of type gjMHnnieus for comparison it is 
quite impossible to give a correct list of the syuonomy and number of the species. 

The following list must, therefore, only be considered as an approximation to 
the truth ; the hypothetical reference of the form known as Uifopoiamns mjmardi to 
//. UphrhjnchttH is indicated by a note of interrogation ; and also that of II. vedianm 
of Owen to //. velaunum. Tim European species additional to the four French and 
Engl tab secies admitted l>y 31. Fiihol art' given on the authority of Dr. Kowalovsky. 
JJ. bm'bmicm i« identified with II. vectianus , whether or not the latter species is the 
itcune as If. velaunus. 


I *t7. rpfttlat, jb 
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1. Hyopotamus AMEKicASrs, 1 Leidy. Miocene; K. America. 

2. nrow>TAMre U0VISU8,* Owo«. Up. eocene (otfeatage) ; Europe. 

3. Hyopoyaytuk ceivsptrs,* Oervuis. Ix»w. mioeone ; Europe. 

H. Hyopotawi^ gxkhovumV (Croix). Low. uiiooeae; Europe* 

Anth/vKuthtrium gtrgtKtt'ji turn. Croix 

Cjvfmgmi/iut Cruj*. 

5. HyoroTAura ojoaxtrvs,* Nobit, Earlier pliocene (?); India. 

6. Hyopotamts n«m.vi/ Blit. Up. eocene ; Europe. 

Tafu'md&u gm{u\ Myt, 

7. Hyopotamits ij^roRHYXcacss/ (Pom el). Low. miocene; Europe. 

ffj Atm Jus trytkKtnfi Potnfl. 

A m \kins imignu . K 5U*oJ . 

Animus iiftvrh \ wkus. PonwL 
Aurtkiut uwcnvhinw* fVmjo}. 

Jfofhrmim imigtns* KilJhoK 
B*fhtiikh>M hpiothvfnkus. Aymard. 
fieihtwtfM wia* twf, AynumL 

8. IIyopotamps paLuY.inuk-I'k,* Nobis. Earlier pliocene (?) ; India. 

9. Hyopotamus i*o»cm:s r * Gervais. Low. mi worn* ; Eurojn*. 

19. HroroTASjre KEXEnKEi.'" (Pictet). Up. eocene (V); Europe. 

Ctiinrithtrium rwttwrL Pitict* 

Cjmtfhttjxm i'ourhnsi. Pictet. 

11. Hvopotami s v*xai?si V 1 (Bhiin), Up. eocene, ami low. miocone (8th stage); 
Kuiojk 1 . 

(?) Antons fawmi w . 

/I m vvrfW inurtu\ . { \ »mt • 1 , 

4 ft rod vs friititnus. Point! . 

A nth rat vthf* iu m vtUunnm, BUm , 

Botktwdm ptelyihvmhvs, Avmanl. 

(?) ffo&fvtemm h'rhwum l flmaitu 
(?) VKtianuK 1 * Ourti. 


HtfhpoUinws ijuytdakut, Cope, belong* to Mer^opater, 


l •imr. A cMt. S<*. Kci. Zlkltwl/ Mtt. 2, V«l. VII., jti. XXI Bg. I. * * Qw, ,1<xt, OmiL floe,/ Vol. IV., ##. I . 

, * Picunr I’aimnUoioreHtmM." Y*J.V., r I.JO«V, ‘ Awtkrn»fttl>rtiiim, pi. 111. 

• r«* iufi*. * KcM PsUwwoiwp* Mw, n Vol, V., pi XXIV., fig*. *.?. ‘Kw, Horn, »«. Hoi.* Vol. XtX., 

pi V., t FYUwl. '• Mwwni/iirdo A* ItMOwm/' pi*. XV. XVI., /M. •****>. « 

• CtmUo *‘ SSotl. «t. Ffclfewfwlogt* Fiiuivumm." pi. XXXI, fig. A. 

» Fktrt * IMfcwtologh Sd**,” Vol. V„ pi, XXVI.. %». Ml U f DM “ d« ft 3EV«t. , 

tt tW» it introdumd w a «fwmjrm of JB. udmiw «W/ On ikt of I b, Vi IM {Aw. ***.)» bo* in- AtM IW|»1 

» Jm}u*n»? tmt«4 MOdiainrt if inoOly d«U»i U. torkm wm ifcmM lw w*ww* (ft it, M* fWhiip* «nte «f (to 

nfynottfwaji* (ife- 0 #rvm< to* M+, p* ite/, 
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Specie* 1 . — Hyopdt**hj 8 riuRnroiciTK. n. «p. Nobix. 

Sfintory.-^Thi» *peeict< was first named by flic writer in the year 1 877 1 on the 
evidence of two small upper molar tooth, obtained by Mr. W. T. Blanford iu the 
lower Manchhar rocks of Snul. Other teeth, together with a jjortion of tlte mandible, 
were subsequently obtained from the name strata by Messrs. Blanford and Fedden, 
and have also been briefly noticed in the “ Records/’* All tin? above specimens form 
the subject of the present fuller notice. 

Upper molar#. — In figures 4 and 6 of plate XXIII. of this memoir there are 
represented, from the masticating aspi'ct, the two most perfect sjwicimens of the 
above-mentioned upper true molars. Tim specimen represented in figure 4 belongs 
to the right side, has been hut little abraded by wear, and is most probably the last 
true molar. The sjiecimen represented in figure (i is from the opposite side, has 
been considerably more worn down, and is probably the second true, molar : hoth 
specimens are quite, perfect. The external aspect of the sj>ecimcn represented in 
figure 4 is given in figure 7. These teeth present all the essential characters of the 
upper molars of the genus Jlynpotarm m ; the fifth, or accessory column, is of relatively 
small size, but cun bo distinguished, in its unworn condition, on the right side of 
figure 4, but in figure o' it bus Income confluent by wear with the antero- internal 
column (Ujl aide of jhjnn’J. The crown is remarkably low, surrounded on three sides 
by a well defined ‘cingulum,’ and invested with a striated enamel. Although, as has 
been already mentioned, these teeth present it strong resemblance in their general 
plan of structure to those of tin* European and American species of Ifi/opotamus, yet 
when examined in more detail they present such differences as to leave no doubt of 
the specific distinctness of the form to which they Ixdonged, though it is much to bo 
desired that materials may eventually be forthcoming which will enable more full 
comparisons to be made. The most important j mints of distinction of the Indian 
tooth nre the much mure, prominent development of the vertical ridges on the external 
surfaces of the outer columns, and also the smaller relative size, of the fifth 
column. The following comparisons indicate these differences in the sjiecies 
approaching iu size to the Indian teeth. In all the three skulls figured l»y M. Filhol, 
in his memoir on the fossil mammals of Ronzon quoted above, 8 under the names of 
JUj/opolamu# (AncodnxJ hpiorhijnehttn, ll. ajfnmrdi, and H, vrlaun nx t the fifth column is 
vory much more developed than in the Indian teeth, being frequently as large as the 
other columns, while, as far as etui be judged from the figures, the median vertical 
ridge* on the external surfaces of the outer lobes, so conspicuous in tin* Indian teeth, 
appear to be wanting. In the molars of the large ll. bociiiu# 1 from the Isle of Wight 
those ridges arc likewise wanting. In the molars in the British Museum liehmging to 
the form described by Professor Owen under the name of U. wciumn#* but identified by 

t *«. O, & I,', Vvl. X., t>. 77. * Vo3. XL, j>. 80. 

* l’to. XV. to XVH. An tsxtwMout wwitfnt of an uppor molar of If. u* is pvrn hy M* GAiutoy, k*. p. £8, 
<Jg. JSSJi. 4 Oven far* pi. YJ1., 1. ft JM, pL VII., %. 6. 



iK&feAA i'is,RTIAltt AND VOM!*TBmU$Y V^fBBEATA» : 

M. Filbol With 27. w&utitttA, there is a distinct ridge present (m each milut»n t %«$>,<«* 
in flip other Koropjwn forms, the externa! angles of each of the outer columns, ere 
much more developed than in tlio Indian teeth, and project outwardly beyond the 
plane of the median ridges, in much the same manner an in the molar wjmMmted in 
figure ii of plate XXII I. of the present memoir. The presence of those ridgtw m 
the lain of Wight tooth, and their apparent absence in those of the continental H. 
teaman) would seem to throw some doubt on M. Fithol’s identification of the two 
forms. In tW sequel ,//. wrimim is still provisionally classed avs a distinct «pssei<Mt, if 
only for the sake of ewiveuieuee of reference. In U. mnmmuus' (distinguished by 
its taller columns, and larger fifth column), und in the small If, gnsuhri* the median 
ridge is more developed than in any other non-lndian form, hut still much lews so 
than in the Indian tooth. The other European forma are of smaller si see, and do not 
approach closely to the Indian teeth. 

On the whole it would mxuu that there is little, if any doubt, but that, the 
Indian teeth should be referred to the genus ff yo/mtvimut, but that they Itching to a 
slightly abnormal division of it. This reference will bo found to l>e of considerable 
imp stance wills regard to the generic, determination of the teeth of the next speitm. 
The dimensions of the specimen represented in figure 4 oro iw follows ; — vis., 
length, 0*# inch ; breadth, (edit inch ; height of crown, 0*4 o inch. r i'ho specimen 
represented in figure t» is of slightly larger dimensions. 

Lowt'r mnhur . — In figure .'{ of j date XXIII, then; is represented the greater ptrtjon 
of the third left lower molar of a hyojtotamid, obtained by Mr. W. T. Klanhntl in 
Sind. The both bus lost its third, or last barrel, but is otherwise perfect. and is in an 
intermediate condition of wear; it agrees in all general rctspeefs with the lower 
molars of Ihjomhun >i* } and is of about the same size us the hist lower molar of the 
Europum //, bavin m, The crown is, however, lower than in most K urn pan forms, 
tit which rcvjicet it c«m>sp;>mis with the upper teeth. The size of (lie tooth renders 
it rutfwr large to have belonged to the same specie, s us the uppir molars described 
above, which wre nearly equal in size to those of 7/. rerliann s, Inti since we have 
seen that there is some variation in the size of the upp-r tooth, and as it is extremely 
undesirable to form new *p*cios on such scanty evidence, and w ithout a fair amount 
of certainty. it seem# 1 witter to provisionally refer the haver tooth to the wane ajxjcieii 
us the. uppr. It may la; added that the b#>tli is readily distinguished from tlie lower 
molar of Af(tyeoj><dumu* by the greater stoutness and breadth of the barrels, by the 
more rounded contour of the inner columns, and by the smaller degree of elevation 
and sharpness of the whole crown, and espjcially of its outer columns. 

Mnudibh’.-^ln figure 4 of ptate XXIV.' there is r^irescnted, from the tutterual 
asfieet, tin.* pirtion of the left ramus of the inaudible, noticed in tlie j.mssage in the 

i Uuiy* u Jwr Am l Kit. fki, }*hih*V V<>\< VU. t pi XJS1, K An wODdo&t <it m uppw mbt in 

by IVrdftMcr Cty# ** OtiwXi oi Typo* of Mofef Twtk, WJi f j>, #. The wtapamw tfiym 

in tl m* in> thk&y mtdtt from a of motor* to tfca HritMi 

* iHttrt, ^ \*A V t pi XXIV. ♦ Mid 13. 
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11 Records” already quoted, and provisionally referred to flyopntanm palceindktia : the 
speeimen was obtained by Mr. Fodden, from tho lower Maiicbhars of Bind. It eomprisea 
the posterior jmrt of the horizontal ramus, showing the bason of tho second and third 
trunk molars, and the anterior part of the surface for the attachment of the massctor 
muscle. The jaw is slender and elongated, the inferior bnidei of the dentigerous 
portion being nearly straight and inclining rapidly upwards: posteriorly to this 
portion there is a brood opeu notch, and then the commencement of a descending 
process. Both the notch and the descending process are much less develop'd than in 
M*ryfopot<tMW, in which genus tin* inaudible is relatively much stouter and deeper. 
The form of the section of the last true molar agrees precisely w ith the base of the 
last lower molar represented in figure <i of plate N XI II., and provisionally referred 
to fhfupotamua p/ihrhohntx, and it, therefore, seems almost certain that the two 
specimens licking to the same species. The figured jaw agrees very closely with the 
etuTesjKUiding portion of the inaudible of llyoy^uimta borttwx figured by Professor 
Owen, in tfic memoir already quoted but its resemblance to the slender jaw of the 
stMvdltxl //. oyuuirJi* in which the descending plate at the angle i* largely developed, 
is still mow close. The depth of the Sind jaw is T8 inches, and the length of the 
last true molar Till! inches. It will thus be sron that the present jaw is of a more 
alender type than that of the small AtiHo’a<'vilu‘r!uut *///<rbewv described above; in 
this point, therefore, the two Indian specimens respectively agree with the 
proportionate forms of the jaws of the Kurojrcan species of Hyopotmum and 
Anthrtiroth* roan. 

} Ht'riinitiflu .— 'Remains of this species have hitherto lava obtained only from 
the lower Manchhur r<*ck« of Sind. 

Sp«*oios ‘J. IhoeofAwrs wit, wrens. n. sp. Xobix. 

Alston ,. — As there seem to he two species of Indian Anlhotroik, rtunt, the one 
huge ami the other small, so then* appears to have, been a largo and a small species 
of fh/ojiofitutux, the former forming the subject of the piesent notice. The only 
previous not ice of this '•pecie*, is a statement in the u Records for 1 to the 
effect, that Mr. W. T. Blnnhwl had m the curb part of that year obtained from tho 
lower Munchluir rocks of tho Bimgti lulls, to the north of the Bind frontier, several 
molars of n spmries of flte'jwliuu hi of lurger si/, u than those ol any known sjaviies of 
the genus. Among these teeth was, however, included the above-described upper 
molar on which Aiilhi'ittothi'rimn 'hy^p,Utitn< > oi, x is founded, and there consequently 
only remain two teeth which can certainly he ascrilmd to the present species. 

Vfifwr toofar.-*ln figure 8 of plat© XXIV. there is figured one of the two 
molar teeth discovered by Mr. Biunford. The specimen is a last upjwr molar, 
as is gathered from the absence of a disc of pressure on the posterior aspect of tho 
Grown, and is in a middle condition of wear : it has lost its two outer angles, and a 
portion of the loop ©ounecting the two outer columns, but is otherwise |Knfect. 

* * tin*? Jew Ct«»t Soc Vot IV* , j>l VIII , %. 3 # •• IlMuaiftew Fowl** IUmiwo,” pi. XXI 

» Vel XV , p. 1«T 
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It will be observed from a comparison of the two figures (pbvte XXIV. Hgwm 
2 and 0) that this tooth is of precisely the same dimension# as the corresponding 
tooth, of the opposite side of the jaw, of Antltrawthvrivm, hyopeimoidw / and the 
general resemblance between the two is indeed so close, that, as has already been 
said, they wore on a first examination referred to the same species. A closer 
examination lias, however, shown that not only must they in all probability bo 
referred to distinct species, but according to the present classification to distinct 
genera, though they afford the strongest grounds for the ultimate fusion of these 
two genera. 

It will be simplest to indicate in the first place how the tooth before us differs 
from the upper molar of AHthraevihermm k^>piUawoules ; and il must be observed 
that this co«i|>ariHou is mulcmi somewhat difficult by the different states of wear of the 
two specimens. The tooth under consideration is firstly distinguished from the latter 
by the structure the enamel, which is marked by longitudinal strim, in place of 
being rugose. 1 It is also distinguished by the presence of a very marked ‘cingulum,’ 
encircling the inner half of tin? Isis© of the crown. Further, the median transverse 
valley, in place of being of the same depth throughout its course, becomos much 
dcoj>er in the middle, and at its outer extremity. Perhaps, however, the most 
important difforences occur on the external surfaces of the two teeth ; differences 
unfortunately to a great extent obscured l*y the fracture of the external angles of 
tlte specimen under consideration. Those angles, however, when perfect must 
evidently have Ikx.ti greatly produced outwards, and have curved over the flat 
portions of the external nurfaees of the two outer columns in much the same manner 
as in typical species of JlgopoUtnm#} Again, these surfaces are less nearly vertical, 
sloping more towards the inner side than in A. /iyujwUmoides, and the contras of 
their buses are depressed below their lateral borders, while all are in one plane in the 
latter. 

The second sjteeiiwm, which is represented in the 
accompanying woodcut, is also a third left upper molar, a# is 
proved by the utwenre of a pressure disc on the j foster ior 
aide, and is slightly larger than the first specimen. It was also 
obtained in the iihugti hills, and is in an curly stage of wear. 
A part of the anterior »id<i 1ms Wen broken away, and also 
the enamel of the external surface of the first outer column. 
A comparison of this specimen with the upjfer molar of 
Avthracothrritm hyvpolamtridex will at one© show the striking 
differences between tli© external surfaces of the outer 
uh apf** trwr -iftigts him. c .<dumn* of the two specimens, and the greater production of 
the connecting loop in the tooth under eonrideration. lu the sotsond outer column of 

t The digerimoe in <V M met are at tii« wrnuwl in them two tparmtin* U Mi «h«wu in the figure, hot i* wtU exhibited in 
tin* «*s«ttwrt aart* i« t !» Iteilfc* Hiwmwu. if Hew 0 »<j« Vt<w. Jew. Und. Hew, ,* Vwl. IV. , |*t VII. 
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the tooth of A* kffvpofimoitiM flrft #u&: of figure) the middle vortical ridge is very 
largo and wide, and is so largely developed tlmt if a rod hi* laid <m the external 
surface of this column, it will rv A on this median ridge, as well as on the lateral 
borders of tho surface. In tho corresponding part of the tooth under consideration 
fHght mir of wondt'alj y f\m median ridge is greatly depressed below the plane of tho 
lateral borders of the external surface of the column : this depression is wo extensive 
that a rod placed as before will Ik* raised more than a third of an inch above the 
median ridge. Tho central part of*the externa! surface of tho first column is similarly 
depressed in this tooth, and elevated in the tooth of A. bfnpotwnobles, but the damaged 
condition of this part in all the three specimens forbids a closer comparison. The 
tooth figured in the woodcut agrees in uJ! resects with the specimen represented in 
plate XXIV, figure <‘i, except that the 1 cingulum ’ in the former is rather less fully 
developed than in the latter. 

The foregoing comparisons lead to tho conclusion, improbable as it at first sight 
apjxxirs, that the two molars last deserilwd, although agreeing iu size, are so different 
from the molar of Anthmeotherma hgogofumoo/en that it seems difficult to refer them to 
the same species. A comparison of these two teeth with the tooth represented in 
plate XXI 1J, figure 4, will, moreover, lead to the conclusion that the three teeth 
belong to the same genus of animal, and as it was shown that the specimen above- 
mentioned could not Ik? separated from the genus Ilgopuf/onitx, it will l»e necessary to 
refer, provisionally, the two larger teeth to tin* same genus. As no named species 
has teeth as large as these specimens, if the generic determination be correct, it is 
clear tluit these specimens must belong to u new species, for which the name of 
11. gignnft'u* is projiosed. 

Tin* close similarity existing between the upper molars of Tlgoi^itimua gtyrmfen* 
and those of Anihrueolherhim hy>t[n>laimi<ir>i, ami the gradual transition in respect of 
the character of the teeth thus effected between the two genera, seems to render it 
highly probable that there may be a similar transition in respect of the cranial 
characters, and that eventually the two genera, will have to be fused together, though 
it has not been considered advisable to adopt this course on tin* evidence of the 
present inadequate materials. Should this ••our.-e Ik* eventually considered advisable 
tin* older name Anthracoibriuw must stand IW the extruded genus, and the family 
name Anthracotheridnr entirely replace the name ligopotomidor, the latter course having 
been adopted in the present memoir. The transition from the typical form of one 
geuus to that of the other is exhibited in the following list, which, however, does 
include all tho species. 


Anthraeotherium magnum (type) 

— nlsaticum. 

— silistri.nse. 

■■■ — cuvieri. 

ioojioumouJvs. 


r 
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HyopoUmus * 

* — pal^tiu^nis. 

amcmvmus- 

— — jtrk'iMtUl. 

(*') vmimnus. 

vdaumifc. 

— hmimts ut’iwi).* 

SfrtiuUUr .- — The three fragmentary specimens of mandibles of liyopntamul* frqw 
tho Rhugti iiillti, represented In plait* XX V. of thin memoir, luivo Imen already 
partially discussed under the lo ud of /I nthmeoth^ri tew hi/ojiotoMoitfc # ; the KjieeiittOi 
represented iu figure 1 lining provisionally reform! to that spec ins, and that in figure 
il living considered to jkmmjMv belong to tho same. The sjieeimen represented. in 
figure 'A com jirudng the same portion tu that represented in figure 1, but. d iff ('ring 
from it in form, is provisionally referred to tho present sjieeies, und its distinctior 
from the mandible ussigmsl to Auflmteotherium hgopofmnoitle* will now la* pointed 
on#.* Tho specimen represented in figure :? comprehends the hinder yairtion of the 
right ruintb of the mandible, perfect for the length of the hist true molar, hut in 
front only showing the lower half of the ramus for a length of some three* inches, 
and posteriorly the anterior jwrr of the surface for the attachment of the uvuwetor 
muscle. The sjiecimen shows the half-worn last true molar, which is perfect, with 
the exception of a jjortion of the enamel of the third barrel. 

The tooth in this jaw cannot 1 m* distinguished by any satisfactory characters 
from that of the j«w represenhd in figure I, hut the differences in the jaws them* 
selves a r<* considerable, and will now lx> punted out. In figure 1 the whole jaw is 
<ih*ejM*r. the notch on the inferior Imrder more distinctly marked, while the diminution 
in depth anteriorly, as far as nan lx? judged from rhe portion remaining, is loss rupid 
than in figure A Again, in figure 1 the prominence lor muscular attachment on the 
anterior border of the masseteric fossa femi lit Me miihlle of the furred /die (o the left 
of the Jt'jnre)^ is placed much netner to the molar than in figure 1 (*em on the left Hide 
of the tnf'-i'tW hurtles of the tbfoeej, <)u the superior aspect tin* portion Ixdow tho 
hinder part of the molar, on the outer side, forms a more distinctly separate surface 
in figure 1 than in figure '* : while on the external surface, the specimen represented 
in figure 1 is much more curved than the other. Some of tin? above differences uju 


indicated more clearly hv the following table of measurements. 

I'ty. I* Ji 'iff, • 2. 

ski fcvmiuf ttlamn d % «ul»r , . < » « * < * & »*i £ uA 

*■» tt *)»!»«■« * i • * • « 

jAl/irrut M wrttit <n< wnuyrfrur tatfrir d mMwfoti** t < hw St mnbst 2‘2f 1 T 

* . 1'b I'M 

hr* nf/th d Qi»k 

\YM* „ „ 12 riR 


i U may I* hvw«ji>»« 4 Chat ft hu* 4 w'<« undot tin- mrtmt «*f AWW*0#.t> lUit, from tho tomxoqxio of 

iff jrfwWMy the* mm** u* »«#• d ih * *}*?*"& #h«fi in tho pn-vuMM twt< 

* Whr n 'wtm jfojrufwt i4 *.w Uwt lh* y U» tJwr mwu U fch* vita# »* 

t*> iirtit Uvjsri thw *p4s«i0^i» tv-ju mioM in > wnM tan vi«w»t the «w*W» 

BM'fta to twtrffi t nwJtt *h*> b kU of iifffig tho yinuri oal faux dt» w by i&impmn# 

tii... iiM# of thv, i * * * v m th< HniUU iMwutim, 
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Owing to the imperfect. condition of the spccimcna, further comparisons are 
impracticable, but the differences pointed out confirm the inferences drawn from tho 
tipprar molars an to tho former ex iKtonw of two species of large hyopotamida in tho 
Bbdgti hills. It in very remarkable that in one small spot (for all the remain# of 
those forms were collected by Mr. BJftnfurd in one dav). remains of two such highly 
ihter<*ting, and previously totally unknown forma, should have been obtained, and 
it points to the gr<*nt promise of those district# as a future field of research, 
Biiare, however, the Jibuti hills *are beyond the British frontier, among unruly 
tribes, it requires special arrangement# bv Government, to enable any Kurojiettu 
visitor to travel through them, and it is hence unlikely that any scientific person will 
again viwit them for a long period. The locality whence most of Mr. lihuiford’s 
sjKS'imens were obtained is known by the name of Gandri. 

G k o v i> B : T E T ii A C U 8 I* I 1) ATI. 

Upper molar a irilk mhf finer column*. 

Fawu.v 2.-MEU YCOPO TAM ID.fJ. 

Characters , — This family mav he defined as selenodoiit Suina in which the up] »er 
molars have only four columns, while the mandible, as far as is known, is furnished 
with a large descending plate, or process, at the augle ; the latter character 
distinguishing it from the ( brmhmfi'hr. 

Gknts I: M E li Y< '0 l*OTA M t ; 8,' Falconer and Can t ley. 

As this and most of the succeeding genera are each represented hy only a single 
sjieeies, the generic characters arc the same aw those of tin* species.* 

Species. .Mntro >r< u'ami's i*i«simii.is. Falconer ami Cautley. 

Synonyms. Hippopotami* Aissiniilis. F. and (’. 

Mcrt/cajHifumis xirttlcnsi*. F. and t 

History . — In the year IHUP, Messrs. Faleoin r and Cant ley s described the remains 
of a pig-like animal fnuu the aulv-liiimdayun Siwaliks. under the name of 
Hippopotamus ilmimitis. Subsequently if. was found that the teeth differed so 
twsentuilly from tliose of tho hip]*njw»tmm»s that, a new genus — Mcrijcopolnmv * — was 
created for the reception of this form. A fine series of the remains are figured 
under the latter name hi the “ Fauna, Antupm SivalemdV ‘ most of which are now 
in the Bvitisli Museum. There is also a fine series in the Indian Museum. A notice 
of the osteology of this remarkable form was published by tin' present writer in the 

l From « ruminant, im»l a rivur, 

f A HMutoid upwilw of J/wyp vfK'taitw* is hy Jtr* Frtlvoiur, ]<uf naimol W MoHiitit*!. 

t MtjmobV* VoL 1, # l.'tfMflS, tf. w?, * rMto LXH , I,VU. f *m..l I.Vill. 



165—24 INDIAN TERTIARY AND POST* TERTIARY VERTEBRATA. 

“ Records of the Oeologieul Survey of India” for 1870, 1 and a supplement to the 
same was published in th© following year.* All the more important notices of this 
ejmcm previously published are recorded in those pnf>or8, and as no additional 
remains are described in the pnwnt memoir only a summary of its more important 
characters will l»e given. 

('hfimefcr #. — Ah far a« cun !h> determined from the remains known to ns, 
3f •'rywpof/ttHuts tftf-stmtfis wan pn >buhly either a pen tc — or f etrad ucty late pig-like 
animal of alx>ut the sixe of the wild boar. Its dentition oomjxristiH, as far as is 
known, the complete placental mammalian series. The canines ore relatively 
large, approximate*! to the incisors, hut w'jMirsited by a long 1 diastema 1 from the 
pmnolarn. The anterior premolars are sharply points! like those of Anthrwofhmmi 
and II if)j HijM} t mu : the anterior premolar is placed close to the succeeding tts>th, a 
character in which SferjwpnhnHM agree* with the pig, and differs from the 
hippojwtfamus. Tho upper true molar*. of which there is an excellent figure in 
plate LXII. figure 17 of the “ f auna Antiijuu Sivulensis,” s are Hclcuoduiit t«*eth with 
four distinct column*, and with a well-marked k cingulum ’ on their inner halves : 
their enamel is coarsely vugtwc. The external surfaces of the outer columns slope 
towards the cent re of the crown, and their I man! angles ure folded over their centres, 
which thus become concave : a well*nwrk«*d rid ye occupies the median line of cadi 
of these surface*: the loop connecting these surfaces does not project on tho external 
surface of the crown. The crowns are remarkably low, and a ruddy cruciform 
valley, open to the bottom, separate* the four columns; — characters by which the 
teoth are readily distinguished from those of tho true ruminants- With the 
exception of the absence of the fifth lol«.«, and the smaller development of the loop 
connecting the outer columns, the tooth present a striking resemblance to those of 
IlffajHifotniw pttlwmtln'u* : tin* basal angles of the external surfaces of the outer 
columns are, however, more produced in the former. The lower molar* are of the 
general type of those of the sdenodout Suirnt. 

The cranium presents a considerable resemblance to that, of the hippopotamus, 
which is, js'rhaps most marked in the occipital region (am^>un\ u A. LX. 

Jig. utnJ ftUile LX 17//., Jig. loj ; the parietal region i*. however, longer and more 
compressed, flu* orbit* less prominent, and the infraorbital ftortiori longer and less 
exjmmhd at it* extremity. In uU the points in which tin* skull of M»rgcnj»iUmm 
differ* from that of the hippopotamus, it agrees with the skulls of the Anthmcnthcrkhv 
and the true pigs. The skull is shorter than the skulls of those Hpeeioaof IlgopoUtmux 
of which the skull is known, and alia* differs by the presence of a distinct lumbal 
cavity. The most striking affinity to the hippopotamus i» displayed by the form of 

l Vol. IX,. |>. 144 r tt* I&3, Ifu# 12 fwtm tha bottom, thn v*ord# And AnfArmtolAetiito «houM 

* Jh»tf Vo). X,, jp. Hi. 

3 A hf ft tw.<Ur i* ftfvwr! in IV<>fVw*r Owtitu mim*n **n ffp>juvtmnu*> cited ; anutW fifruim in the 
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themandibje {compare A. B.f plate LJCL, fig. 6«, and plate LXVTL t fitj. i), as in 
1M4& genera the * angle * i* produced into a large descending plate, preceded, by a 
dcepnotch in the inferior border of the horizontal ramus : this plate and notch are, 
however, developed to a smaller extent in the Anifa'acothcridw (plate XXIV.. figfiro 4). 

The limb-bones are nearer those of the Anthrawlkerukc than those of the hippo- 
potamus, as i» well exemplified by the more elongated form of the astragalus {compare 
u fi. A. plate LXVIJL, figures 9 and 20); and by the separation of the radius 
and ulna, and their much more elongated form. The axis vertebra, of which there 
is a specimen in the Indian Museum, is an elongated bone like that of Hyopotamus. 

Position of the genu *. — After their assignation of Merycoprdmnus to the rank of a 
distinct genus, the authors of the “ Fauna Antiqua Hivalomsus ” still referred it to the 
family H ipptpotafmdrc, a reference which has been upheld by several later writers. 1 
The intimate resemblance of the molars to those of the A n th racoiheridce and Oreodontidae 
leaves, however, little doubt but that the true position of the genus is in immediate 
juxtaposition to those families : the form of the mandible indicates, on the other 
hand, a distant cousin ship with the hip;>o|>otatnus. 

Distribution , — Remains of this species have hitherto been obtained only from the 
Siwaliks of Burma and the sub-Himalaya ; the statements of their alleged occurrence 
in the Munchhars of bind having been founded on bones belonging probably to 
allied genera. 


Gents 11: CIlCEROMFRYX,* Pomel. 

Species: Oikehomekyx siustuknsis. (Pentium!), in parte. 

Synonym. .4 n thmeothrium silk tr erne. Pent land, in parte. 

History and general characters, — This genus and species is only known by the 
one fragment of a maxilla with three molars, obtained from the Giro hills, and 
described by Mr. Pentium!, in the memoir quoted above, together with other remains, 
under the name of Anthraeotherinm silk t reuse. As already stated in the notice of that 
species, all these remains were referred, in Ibid, by M. Pomel to a new' genus under 
the name of (Vuerotnery.r^ while it was subsequently shown by the present, writer tliat 
this title should be confined to the one maxilla in which the molars are four-columned 
aelenodont teeth. It lias not been found jmssible to discover where this maxilla now' 
is, but as a fair figure of it is given in Mr. Pentland’s memoir, 3 and an excellent one 
in the <k Fauna Antiqmi Sivalensis,” (plate LXVIIL, figures 22 and ‘22a), then? is no 
difficulty in determining its affinities. There is a east of the specimen in the Indian 
Mustnim. 

Upper molars . — The above mentioned maxilla, as is shown by the figures, 
contains throe teeth, and belongs to the left side of the skull. The teeth are but 
slightly abraded by wear, and ore, respectively, the last premolar {left ride of figure) 

1 Sm JBswttyr, H ikAffitomy <rf Vwrtebrat<4 Anuaabh M lot *d.> p. $76. # From <A « gig f atwi w^rur. 
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and the firsrt and second tra©: : feoto'.: ; ,'jthe fie 

’ titan the »eamd :.- tll»' is 
tenths in width. -; Eachof .the- true 

o f the hmvr pair forvmig c^plete (rrmmits : there in a,. wide v r -<sb»^p8iS»fcm 

inner side. The external wall« of the; <ntter oohnuns are more «&udjy 
'titan itt j tftrywpotim**, -tint angle* oftheir bases less prodw 

loss developed, . There ft 4 mere distinct loop ommecting the of 

these colamiw j bufethft ft flattened externally, and overlaps each column. A • 
There can be little, if any, doubt but that these teeth hie gunerieafly dfttmet 
from Mert/copetamua, though tiiey probably belong to the mama family; 

These teeth also present wmiuderable resemblance to a tooth figured by J>*. 
W. Kovalevsky as belonging to a form intermediate between IhjQjwtm w«r and 
i XHchodtm. 1 The latter tooth which lias four lobes and a prominent cormaeting 
loop, has, however, a more truly ruminant structure, which ft still more developed 
in IHckodon* itself. 

fetus III : HEMIMERYX, 8 n. gen. mbit. 
species: Uumimjebtx susmi. n. up,: m>U*. 

flft^ry.^Uimtisfacbwy as it is to fom a new genus of animals merely on the 
evidence of a single tooth, still there are certain cases whore there scOms no satisfac- 
tory alternative hut to adopt this proceeding ; and the present and fallowing 
instances are eases in point. In both of these instances a single upper molar ft before 
ns, which cannot at present be identified with the molar* of any described genus, and 
we have accordingly cither to give these teeth new generic names, or to suffer the 
inconvenience of here and elsewhere alluding to them, without any distinctive title 
car means of identification. Under these circumstances the former alternative, as 
being the least objectionable of the two, has been adopted. 

In the ‘‘Records’' for 1877,* an upper molar tooth obtained by Mr. W. T. 
Blattford from the lower Manchliars of Sind was briefly noticed, and considered to 
belong to a new genus of m eryeopotaruid. In the following year* two other 
fragments of similar upper molars, and a lower molar considered as prolmbly belonging 
to the same sjHjeics {ail obtained from the lower Maochhar rocks) were also noticed, 
and the generic tern titmimeryx was proposed for their reception. The best of the 
above mtmtioued specimens arc now for the first tune figured, and are designated by 
the foregoing generic title, with the specific name of after the discovercsr of 

the first specimen. ' 

Vfl>cr mA&r ,—* In figurtw 5 and 8, of plate XXIII. of tid*’'metedr,;tiie'« 
upper molar noticed above ft refuascnted. ' Figuve b gives a view of " 
nriftce, wlule in figure 8 the external aspect has been portray ed, but it ' 

■ » '**& %!«*.’ jc/rpwx, %. ii. * o*m, t*. -i 




... ..... , 

down* iwtfeio/^^'rtdotfa, 
Uw : $* sintnisil position &e piste wiwt likewise iio iwraned . 1 tte specimen is complete 

*&# Bk**^’$bw of tlte fiaags,’ sad, is- a ijhqte; ; .miliar' . . ‘ 
^ the left kid * the tips of; the column* 'are but' kiightlyalrt»d^ 
The crown carries foor creBcetitoid ooltrnins on the maetioaf&hg surface, 

; ' Jin#attv$y higher than those of Mergcopotamm. 2he general form of these columns is 
*W& the same In the two genera, with the important exceptions that in thepoetero- 
’• extornal eoiumn (right upper angle) of figure) the outer surface is simply concave without 
fipy medhm ridge, while the corresponding surface of the autero^atenud column. 
V#ft, upper angle of figure) has the median ridge, though present, much more faintly 
!■ developed than in Mergcopokmue. The loop between the two externa! columns is 
much m than in that genus, projecting beyond the outer holder of the 

; , crow®. The antoro-interua] column {left lower tingle of figure) is greatly developed 
at Its anterior, and incompletely at its posterior siile. As in Mergcopotmi m there is a 
distinct 4 cingulum ’ on tiirec sides of the base of the crown. The size of the tooth 
is about the same as that of large individuals of the latter genus ; its dimensions are 
US follows f viz. — length, 1*1 8 inches ; breadth, IT inches ; height, 0*81 inch. 

The tooth is distinguished, from, the molars of Ghterotmrgx by the oblique 
direction of the external surfaces of the outer columns, by tbe incompleteness of the 
* crescents ' of the inner columns, and by the form of the loop connecting the outer 
columns. The rosemblanco between tbe tooth and the molars of Morycopotaitme and 
Clmrameryx is, however, sufficiently strong to render it probable that it belongs to 
tbe same family. It does not appear to come as near to tbe molars of any other 
genus as to those of Ghmrmeryx and Meryeopofamue, from winch, however, it is most 
markedly distinct. In tbe points in which it differs from the latter genus it, 
aiqiroximates to the molars of the Ampbtheridce and the true ruminants. It has, 
indeed, a very marked superficial resemblance to the upper molars of Anophtherium 
cot/mum, especially noticeable in the incompleteness of the crescent formed by tbe 
flist inner column, which thus makes an approach to the separation of this column 
into two distinct portions, as is the case in Anophtherium. The molar of Bemmergx 
is, however, readily distinguished from that of Amplothcnum by the absence of the 
isolated pillar on the hinder side Of tbe first inner column, tw well as by tho greater 
ktcral curvature and obliquity of the external surfaces of the outer coIuxuub, and 
by tbe incompleteness of the horse-slioe-ltkc connecting loop. 
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footer molar . — In figure 1 of plate XXIII. there is represented a nearly complete 
left lower molar, from the lower Munchhar r‘>cks, evidently belonging to some sjwicios 
of eelenxwiout pig, and from its size provisionally refvircd to tl»e ' pi>c»0nt sjtccios: it 
/ig-the.^weimen alluded to. on page 79 of tbe Xlth volume of the “ Uncords.” The 
rt60%’;ik in a very early stage of wear, the outer oohmms being scarcely tonehed : the 
two hinder columns are somewhat broken. It is diatinguisiied from tlie lower molars 
ot U^gcopotamm by the crown being lower, by the transverse valley being nearly 
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blocked, instead of freely open, on the inner side, end hy the iimer columns being 
flatter and loss completely conical ; this flatness is especially noticeableon the inner 
side. The spocimcm more nearly resernWesthe lower molar referred to Byopotatnu* 
pttlatmiwM (pi. XXill. figure 3 ; tki* figure, m muted more from the endenml iupeet Mm- 
figure 3 ), hut is distinguished by the columns being much narrower and ediarper, and 
the median valley narrower and deeper : there is also a more distinct i cingulum * on 
the anterior aspect. The dimensions of the specimen are as follows 


i#. 

(of two twdttmit*} 0*# 

Wi4tt». . . . • CNJ 

Higtrt Ktt column . OS 


Dieirihmthu* — No other remains have hitherto been discovered which can he 
referred to this species, which is thus confined to Sind. It is much to bo hoped that 
other remains may eventually bo discovered, which will further elucidate the 
affinities of this and the following interesting forms. 

Gents IT : BIT AMER Y X, 1 n. gen. 

SjKHlies : SlVAJIEKVX sixm knots. lializ. 

Upper mo for * — In figure 11 of plate XXI 11 there is represented, from the 
masticating surface, the single upper molar on winch this genus is founded, the only 
previous notice of which will bo found on page 80 of tine Xlth volume of the 
** Records/' where the name was proposed. Tire tooth is an almost unwore specimen 
from the rigid maxilla, and was obtained by Mr. F. Fed den from the lower 
Mtmehbftrs of Bind: it is quite perfect. An inspection of the figure will show that 
the tooth clearly belongs to the present group of animals, **u. — totmeuspidate 
selenodont pigs. There is, however, in the structure of the tooth an approach to 
the molars of the pentoruspidnte group which has not been obaerved in any other 
genus ; it also make* a further step in the direction of the more generalists! forms of 
the true ruminants, than the molar of J Hemimerpr, but still preserves the open valleys, 
and the complete union of the bases of the outer columns, diaractoristic of the 
selenodont pigs. On the anterior side of the sjiecimen (right Mr of figure) the ridge 
leading from the inner column carries, near the transverse valley, a small triangular 
process (not very dearly nhnm in the figure), touched by wear before the inner column, 
and evidently the rep«*«mtative of the fifth column of the Anthntcothei'ulm. The 
two timer columns are more developed on the aide of the middle valley titan in the 
allied genera : there is a well-marked crennlated 1 cingulum* on three aides. Without 
further describing tho tooth in detail,, it will suffice to point out in what respects; fit 
addition to the presence of the rudimentary fifth column, it differs front the molars 
of the allied genera. The tooth, except in the absence of the fifth column, presents 
some resemblance to the molars of j Hyopotmm mtgmf and may have belonged to 

t twm tin (w ywqoriy 4***) the Hfawto Softy Uk v m vum tow w Cm root of nbt »ord Simula (StwJila), Mud miritt* 
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an animal contacting' that somewhat abnormal form with thetctrucuspidate weleuodont. 
Suit) a : it is, however, distinguished !>v the form of the external surfaces of the 
ontei* columns. Irrespective of its considerably smaller dimensions, the tooth 
differs from the upper molar of Honmergx (plate XX II I, figure f>), by the much 
tpmim development of the vertical ridges on the extenmi surfaces of the outer 
columns; by which moans the external surface of the second outer column (tefOhund 
top comer of figure 11 j 1ms its middle lino as high as its right side, whereas in 
llemmevyx the corresponding surface (righf.-humt fop conur of figure ;») is most markedly 
concave. The antero-iutcnuil loin* is, moreover, considerably more complex than in 
Heminurgx, 

from the molars of Mergcopot(t>nu\ the tooth before us differs Corv widely, 
not only hi size, but also in structure. The outer columns have their external surfaces 
placed less obliquely to the vertical axis of the crown, and their lateral Wders are 
not. so much produced above the middle line. The hop connecting the outer columns 
is relatively larger and more compressed laterally : the external surfaces of the outer 
columns arc wider, and so-to*spcak, less squeezed together. 

Tho tooth is larger than the molars of ( 'ha romrryx ami differs by having the 
t alleys wider and more open, bv the more compressed form, and loss outward 
development of the loop connecting the outer columns, ami also by the form of the 
external surfaces of the outer columns, as cun be seen by a comparison of tho 
figures. The specimen makes some approach to the molars of I fierm-mi#, 1 but. is 
distinguished hv the incompleteness of the inner 1 crescents,’ bv the outward 
extension of the transverse valley, and by the longitudinal valley living quite 1 open. 

The tooth before us does not seem to approach to any other described form, and it 
seems, therefore, necessary to refer it provisionally to a new genus, for winch the 
above title, with the specific name of tint firm tie may be adopted. 

Other remain *. — As is mentioned in tin* “ Records,’** Mr. l'Vdden bus also 
obtained a lower molar, and the hinder portion of a cranium of a small animal allied 
to Alen/eojioftuaux, which may not improbably belong to the present sjH'eies : lx»th 
spiyiuiens came from the lower Manchhars of Sind. The tooth is of much the same 
form as the specimen represented in plate XXI II. figure 1, but is of smaller size: it 
does not present any diameters of geucrie value, and, therefore, is not figured. The 
portion of the cranium comprises only the cerebral box, and as it has tn.*en much 
rolled and otherwise damaged., it has not been figured. It agrees in relative size 
with the upper molar, and as far us can be determined, presents a general resemblance 
to the skull of Mergev/tnftmu * ; the cerebral box is, however, more mm pressed laterallv. 
Further comparisons are impossible owing to the imperfect condition of the specimen. 


* ** I** 4u Moittlc Auimu^ cfo*. ^ $7, % 1 JO. 
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Family li.—OHSODOSTWJB. 

f'fMrat'farit. — Tin's family, taken here m comprehending the genera (}rmfim y 
EfHtmxlm, Affrioeharmt aji<l Merttctt ehwru** is distinguished from the lout by tho mandible 
lacking the characteristic descending plate at the ‘ angle,’ and by the nearer approach 
in the phin of structure <»f the molars to the true ruminants. The family has 
hitherto been ttXwded onlv from the tertjariew of north America, but the molar 
tooth dc$cri!>ed Mow would seem to indicate that it formerly existed in north* 
western India. It will Ik; remembered that in the previous volume of this work, 1 it 
was pointed out that the lower molars of the extinct Wwalik camel present a 
remarkable affinity to those of the American camcloid Aur/tmm, and since the 
oreodons are considered to he intimately connected with; the tertiary ancestor# 
(J'm.mwim, etc.,) of the modern camels, it is a fact of much i. forest to find that, the 
Siwalik camel lived in a country which had also a ropresenta. of the orixalons 
and aj^riodiftTes. 

Gew:s AO UI< K TKE R t J8,* Loidy. 

As the reference *»f the molar dcscrtlM'd Wl<»vv to this genus is merely provisional, 
the generic characters are not given. The genus is stated to have relationship with 
Ifff'qmtmum. 

Species, nm. iht . 

f/pper mular . — The specimen jirovisinually referred to the above genus is an, 
unfortunately incomplete, upper molar; it is represented from the masticating surface 
in figure 2, of plate XXI 1 1, and will l»e seen to Imlong to the left side of the 
cranium, This tooth has been w^recly affected by wear, hut lias lost a part of its 
postern-internal column, as well as tho external walls of both the outer columns. 
It was collected in I $7$, by .Mr. F. Fedden, in the lower Mauehhur# of the JLAki 
Bills of Sind. 

The crown carries only four columns without tho slightest trace of the fifth 
accessory column. The inner columns ure stout and low ; rounded and conical on 
their inner, and regularly crescentic on their outer hides : they are iw >ro symmetrical 
than those of titty of the previously described genera, dlie median longitudinal 
valley is det^Mt and more distinct than in the preceding genera, whereby the outer 
columns are more widely separated from the inner, and are not thrust within tlurir 
crescents. The two outer columns are closely approximated at their liases, so that 
there could not have Im a wide trarnrtrm* valley ternunat.ing externally in a 
projecting loop. 11m external surfaces of the outer columns were probably nearly 
vertical, and not produced at their angles, as in the jrreceding genera. There is a, 

1 p, »&«! m pi$> T>«iK U a* hiM* cJ*juw 4 with tUo OveMto&Ud* 

Xkhalmt n't * 2nd <*JU \> &$J), trnt 3ftrwitw*>r Lettly h wiiurni to ftffar U to a dfctwct fiwaily, (*wi 

^ (Umto&miiattH to VMuuA V«rt^hiatw faww ui Wvnki^ 'ttotiivri&S’ |#. 
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Well -defined * cingulum ’ on the internal surface of the one complete inner column 
which now remains. The length of the Bpeeimtsn is 0-f>8 inch, and the height of its 
otttet* polnmn 0'34 inch. 

ihmpttrimiH . — There can bn no question as to the generic distinctness of the 
tooth under oonsiderationfrom the molars of tho other fthvnltk seicwidout pig-like 
. animals ; neither cun it Ik* identified with those of any KnTojrean representative of 
the same group. Turning, however, to the American OrroibmU/lcp, tho tooth will be 
found to resemble very closely in general structure the molars of the genera Ormlm ,* 
Ijmrwhn, A(/riocfttu>*m i and Mrn/cochmttsA A comparison of the specimen with tho 
admirable figures of the molars of these genera given by the transatlantic 
palaeontologists, as well as with actual specimens and casts in the British Museum, 
has shown that the resemblance is so close that there seems no doubt but that the 
Indian specimen should bo referred to some nu*mlK*r of the same family. The 
molars of Orrmim { K/tormhw ) major seem, except in tin* matter of size, to come very 
close to the Indian tooth: the form of the ‘cingulum’ and inner columns being 
strikingly similar in both. In the matter of size, the Indian sjyecimcn comes nearer 
to the molars of O. eulbertmni* but in those teeth the valleys are less completely open. 
The nearest approach to the Indian tooth seems, however, to be made by the teeth of 
At/norhvrux htfi/nm If the figuvo given in this melnoir he compared with tho very 
excellent woralcut of an upjier molar of the latter s}>ecies, given ('after Professor 
Leidv) bv Professor (Jaudrv, on page OS of the oft-quoted “ Knchainements du 
Monde Animal," it will Iw seen that (as fur as the imperfect, condition of the ludum 
tooth will permit of comparison,) there is art almost, if not complete, identity 
1 K*t ween the two specimens, and they might very readily be taken for the teeth of 
the same species. The absence of the external surface of the Indian tooth renders it 
uncertain whether the form of this part, would be precisely the same as the American 
tooth, and ns there appears to be some difficulty in always distinguishing isolated 
teeth of Ayrtocfiarm, (hrmfon and I/erv/w/nmo, it would not, be safe to identify tho 
Indian tooth with A. falj'rvu** though it would be uuwiso to sn\ that it might not 
l>elong to that species. It seems, however, certain, as already said, that the tooth 
helongHtothe Ormhatuhv, and it is accordingly provisionally referred to the genus 
Afrri»f'/iaTM , with the possibility of its belonging to the American s{>ecies A. ht/>frms. 
With this possibility in view no sjawifie name is assigned to the Indian tooth, and it 
must also Ik* Ikutuc in mind that there is a further possibility that the generic 
dotmniiuitiou may eventually be proved incorrect, though tins is improhablc. 
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Section : RUMINANT! A, 

¥ Family. — PAl.JEOMKUYCW.K 

fllCM'S ; I *ROI'A LiKOM t'RYX II. getl. Hobix. 

A« thi* provisional genus is founded on a single molar f its ebarnetm may lie 
gathered from the following deseriptum of that »)»ecimon. 


Specie* : Ritot’AL.toMKKYX s^VAu;.\si», no/m. 

1 ftpcr imhu '. — lu a jmjxr by the writ or, styled a “ Sketch of the IIi«tory of the 
Fossil Yortebrnta of India/' 1 it is stated that “a single molar in the Indian Museum 
acem* to indicate n Siwalik roproentutive of the genus Puhvoort/xP The specimen 
on which this statement rests is figured in the mwompunying w<M»de«t : 
it cannot Ik? said that it properly la-longs to the subject of the present 
fasciculus, hut it does not come very inappropriately after the more 
ruminant-like Suina, and us it has some connection with teeth described 
in the preceding fasciculus, it has been found convenient not to postpone 



n*.i t'iy«t*i<nr*rrii{. if-'* description. The sjxcimeu* is from the suh-llimalavun Siwaliks, 
*“■ , u.ft u f .f»r alH j wtH fonnerlv in tin? Rttrki Museum, whence it was transferred 

tr«»? tttnlur ■ teurttlik* * t r 

-iwar n.iHu. b v exchange to the Indian Museum. 

The sjK'cimen is a perfect upper molar of tin? left side, in an intermediate stage 

of detrition. The figure will at once show that it belongs to a member of the true 

ruminant section, although the lowness of tlic crown, and the width and shallowness 

of the central ‘pits' indicate that it belongs to one of the primitive and little 

s|K,-eia!is<?d members of that sect ion. The structure of tin’s enamel, which is faintly 

rugose, and the oblbjuc position of the external walls of the * lobes, ’ indicate 

affinity with the Cam?lujmnfal"l lr, (.Wtnbr, and their allies. 

The ‘crescents* are separated fur down into the crown, and the first of these 

{iff/ stub of jhjutr) is unsyninntrical, living produced on its anterior side. The 

external walls of the ‘lobes' are set more nearlv in tin 1 sumo line than in 

« 

Canh'/oftan/aiin (plate XVI of prmsliug part, figs. 1 anti 2), which character, together 
with the finer structure of the enamel, and tint imperhvt * cingulum * which is seen 
oh the anterior * crescent,’ distinguishes tint tooth from the molars of the lust named 
genus. There is no trace of any tubercle at the entrance to the median transverse 
valley. There is u distinct ‘ costa * on the outer surface of the anterior ‘lobe/ but 
none can lx? detected on the jmsturior ‘ loin?.’ 

The tixithj as already mid, certainly does not belong to CmwlnpunMix, neither 
does it Ix'long to (h-axtu* of Wagner. The crown seems too low' and tins central * pita * 
too shallow for it to have belonged to any of the true t'nridw. 


On the whole the spcidmen appears to come nearest to tho upper molars of 
PitlteotMrffx bojahi * of the European mioeeno. There art* no apmmtsw of the uiolara 

* • 3, A », »./ Voi. XUX, j»l- 2, i>. ?S. t No. H. 337, ltd M«». 

* H. Meyw, •* iWie iUhiu. rm Owrgmmw M," IftH, pi IX. » 75 ; pi* X, 79. 
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of this form in the British Museum, bnfc by the courtesy of Professor Oaudiy an 
Opportunity has boon afforded of comparing the Indian tooth with a sjHvimcn of the 
upper molar aeries of that species from San Kan, in the Paris Museum (No, 5854). The 
Samari teeth are much loss worn than the Indian tooth, but allowing for this difference, 
there is a very close general resemblance between the two specimens. Tiro Sansan 
teeth are, however, distinguished by having the ‘ costa* ’ on their external surface, 
more prominently doveloj*od, by the presence of u distinct 4 cingulum, ' and a large 
tubercle at the entrance of the median transverse valley. The central pits seem 
rather wider and shallower. In the structure of the enamel, and in size, the 
specimens are very similar. 

Another Kuroftoan species, P. enunrm r, 1 from the mioeene of (Eningen, is of 
nearly the same size as the Indian tooth, but is apparently only known by the 
mandible. 

There can be no question that the Indian tooth is not specifically the same as 
Valteomcryx bojani, ; and, taking into consideration the small differences in the molar 
teeth of ruminants which are of generic value, it seems highly probable that it 
should be referred to another genus. Its general resemblance to Palmmtryx is, 
however, so great that it almost, certainly belongs to some close! v allied form, and as 
it. cannot be identified with nnv other known genus, the provisional generic name of 
Propitlmwv’n/r is proposed for its roeepliou, with the. specific affix of #/ca/»wuVf. 

W<r w»btr /-—It is just jmssihle that the last lower molar represented in figure 
0 of plate XVI of this volume, and referred to xi<'nbn*ix, together with 

a similar specimen described in the text, may belong to the present species, the 
resemblance of the Indian upper molar and the upper molars of Pthvomrtfr bojani to 
those of ('uvicbtfuO'ibiUft I wing so great, that it is very probable there might be 
considerable difficulty in always separating the lower molars of these forms. 

Judging from the teelh atone, it is probable that the larger species of Pahmnrryz 
and the new genus I't'-'/nil/vomny/j: were close links between CamdoparihilU and the 
t rue Ctrriihe . If the ' costa* 1 of the molars of P<dm>mrr;u h:>jani were slightly less 
developed, the ‘ cingulum 1 and tubercles suppressed, the ‘pits’ a little deeper, and 
the enamel a little more rugose, it would be very difficult to distinguish them from 

* L .nil J.l* / 


I <*y w, ‘ ‘ IVUontogDi^icit^ VoL IT, 7H V pi. XXII, fig £♦ 
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Mrfermcet h important memoirs reMing to the A nth racottikrtd.k, OftEOPcummK, etc. 

BiAijiniXE, Dr~ 

“ Ostfcographie,” Gena« Anthnicotherium. Paris, 1834. 

BSttbek, 0. 44 UImst da# kleine Anthraeotlierium huh dor Brmra-kokle von Hott bei 

linm,” ‘ Pnlaoutc^rraphiea/ vol. XXIV, p. 103, (A. breeirep*). 

Cope, E D. 

“On Hvopotamua guyotianus,’’ ‘Pro. Am. Phil. Soe.’ vol. XVIII, p. 77. 
In * Am. Nat-.' vol. XJIt, p. 97, this species is referred to the gen as Meryeopater. 

Falconer, H., and Caitlky, I*. T. 

“ Fauna Antique Sivaienris,” London 1810-9, (Merycopotanwx, Ch&rmrryx, and 
A uthracathn'iam xitistnme. ) 

Filhol, H. “ Etude dos MotnmiRres Fossilos de Ronaon.” ‘Ann. d. Sci. Geol.’ 
vol. XIII, pi. 5, (reprint) p. 85, et. ttrq. pis. XV to XXVI (Hyo/wtamm aymardi. 
If. Uptorkynekm, and SL. vriaumu.) 

---------- “ Recherche* aur loss Phosphorites du Quercv, etc.’’ ‘Amt. d. Sci. Geol.’ 

vol. Till (reprint) p. 394, ft. *?>j. (.4. magnum, A. ulsntirum , tig. 241). 

Gauduy, A. “ Lea Enchaioements du Monde Animal, etc.,” Paris, 187 8,( figs. 32, 
90, 111, 112, 113, 118, 122, 123, 124.) 

Gekvais, P. 

“Zuologie et Paldontologio Francises," Paris, 2nd «1., 1859, ( fhjopotmtm 
borbunkus, If. crispus, //. [<ViiW/w«om] courtm-d, II. poreinm, If. velannux, 
A ntkracotkerium magnum, and A. mini mum.) “ Zool* >g»o et Pal&mtologie 
Genera Uss,” vol. II, Paris, 1870, p. -1-7, pi. X, tig. 1, ( Ant hracotf ter turn almficuw), 

Kowalevsky, W, 

“ Monographic der Gattimg Anthnurothorium, etc.” 1 PalRontogrnphiea/ vol. 
XXI 1, p. 75, ft. W{. 

“Ou the Osteology of the Hyopotamip.il/' ‘ Phil. Trans./ 1873, p. 19. 

Leidy, J. 

“ Contributions to the Extinct Vertebrate Fauna of the Western Territories.” 
Philadelphia, 1873, {(}rewlmtuia>.) 

“Extinct Mammalian Fimna of Dakota and Nebraska.” ‘Jour. Acad. Net. 
Sci. Phil./ Sear. 2, vol. VII, ( llyopotamus ummeawts and Oreodontuioi.) 

Lydexkrr, R. 

“ Osteology of Mery copotmn us diasimilis.” ‘ Rec. Gaol. Surv, lud,/ vol. IX, 
p. 144, (other paper* in same aerial, quoted in text.) 
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Meyeb, H. von. 

“ LTber Anthraeotherium dahnatinum,” ‘ PaUionlogmphictt/ vol. IV. 

Owf.x, R. 

il Extinct Antlimcothoroid Quadrupeds.” 1 Quur. Jour. Oeol. Soo., 1 vol. IV, 
p. 103. (Hyopotumm botnam and H. vwtianua.) 

Pictet, F. J. “ Matcriitux pour 1& IVkhSontologie Suisse,” vol. V r , 1803-71, ( Hyopotamu* 
eri»pU9 t U. gretlyi, and IL [ Gainottorium } renwitri,) 


ttUTIMF.YEK, L. 

^ BeitrHge Hur niioeanen Fauna dor Schweiz,” Basel, * Verhandluugen,’ 1803, p. 12. 
“Eoefcne Sangethiere aus dem Gobi etc des Scliweisseriseheu Jum,” * Nov. Mem. 
Soc. Hoi./ v* >1. XIV, ( llyopulamus grexh/i). 

“ilber Anthruootherium magnum, uwd A. hippoideum,” ‘Nov. Mem. Soc. II el.,’ 
vol. XV. 

Ober Sehweizerisehe Anthraeotherien,” Basel, ‘ Verlmudlungen, 1 1857, p. 517. 
(In these memoirs refereucoa are given to the earlier memoirs on the genus.) 


AmiENIMM. 

From the mimrene of Switzerland are named two little known species of 
Anthrnwthfrium, viz. A. vahlm*'\ Kow., and A. laharpi, iienev.: they are probably 
synonyms of the species given in the list on pages 7-8. 1 


i Kwt. “ Wo rtwt.U tier Bobbie, T 2nd t*d., p iu, 



PLATE XXIII. 

Fig. 1. »las:fc>rx>j (?), Lwlckker. Left lower true molar, in an early stage of wear, 

viewed from the grinding surface. (No. B. *r>, Ind. Miia) 

„ 2 . AGKiocit.t ars (?) *»f>. Left upper true molar* scarcely touched by a ear, viewer! from the 

grinding amt inner ttKpcct*., (No. B. IH, Ind. Mu>.} 

,, 3. Ilvoporofrs iwr ismces '?) Lvdekkcr. Third left lower trmi molar, want ini; the third column, 

in itn intermediate «tagv of wear, viewed from the grinding ami inner aspect*. (No. .B. fi4 
Jud. Miss.) 

„ 4. II top* vr a Mrs *vu cssiwct s, t.vdekkrr. High*, upper true molar, in a very early stage of wear, 

viewed from the gnn hti*r surface. (Mo. B. H3. ind. Mu*.i 

4 , 5 HsMtxrravx ui .wfoki*£, ladekkcT. Left upper true nvrfar, m a very early sta^e of wear, 

viewed from the grinding v.irt.ie.tr. (No. ft. Htt, IimJ. 

,, HyoroTiMt s t'U.riMTicrs, Ltdekker. L, ft upper true molar, in an intermediate stage of 

wear, viewed from the grinding surface. ■. ,Nn. B. H‘J. Ind. Mo? 4 

♦ f 7. Externa! ayfwrrt of fur. 4. 

M 3. External asjvct of fig, 5.’ the figure, i» r-vvsse d, the points c*5 the should h?v.e, been 

dtrectixl downward* as in fig. 7. 

♦4 0. External aspect of fsg. 6. 

„ Jt>. Anhikai otmkmhim MiA&iRffMkj Pent kind Third risrht upper true ni«*hr, m an early **tagc 
of wear, viewed from the grinding surface (Xo- H. 10.1, Ind. Mus.) 

*, II. StvAMPMvx stolen s*is I.vxh kker. Rt^ht upper true m»Lir, M.ar*:eSy touched by wear, viewed 
from the grinding Mirhu-e. (Xo ft #1, Ind, Mas.; 

,, 12. AsnHRwmm *m m siu- thtn'sk. JVnthiud. Second right upper true mnfar, scarcely 
Unit' by wear, viewed fr*iu the gnnhttg *«iwf*ice. :,N T w. B. I Of), fnd. Mus.) 

All the specimens i. ollet.ud bj Mo-oirs W, T. IMuiiford, and T. Widen in the lower Mamhhars 
(Siwaliks) of Smd, and an* represented of the natural s»xo. 


fTW tt/va/gftfl 1 r\f ttfo ulttiifiil J>e " HfVrthtrv V r i*rti i, lirsit.'» ** 


rvlncc of "Turtmrc Mammalia.’"!. 




1’l.ATE XXIV, 

1, Ja . A?JTiiR\c vrHVKir« siu^ i * kxsjk, ivmfmd. l*xrt of tin* right r,imu* of the mandible, 

Miou'irtc tht three* true mohirs, in rm tvarlT stag*' * »f wv*ir. Collet ud by Mr* Theobald in 
the Smaliks nf the Punjab. ;No, B. U>tf, Imb M«vj, hg. 1, viewed from the grinding 
>urf«U': ; la. from th?* enter M*i«, 

2. AMt!k\a‘iHFHirM wvonoi ^m-hdrk, J,vdvkh*r. I*»m of the right maxilla stowing tii*’ third 

true molar, ;ir»<i the toise of *ht second* < wlb. » u d h\ Mr, XV. T. Bkmfunf in the Invert 
Monchbars Siu-diKs* o: the hdN, north of Sind. % No. }b 42tf. fruh Mhh. ) Tbn 

spo'iMu t< iv from the grinding nurture. And the ono remaining tooth is but slightly 

uw bed by wi-ar. 

3. Hvopojami’s VrtOrAV'r rv*> J.e'.kher*. Thr third uf'jier true nn»Ur **< the hb unto,, in an 

inter iwdhiU* stag>; of .tr, and from tin* grinding {No H 427, link Mu»,); 

h/imt history as bi.*t *>j>* * 'inert. 

4, Hyo.km 4WT'*- rAb/hiy i> 2 rrs Pydekker. Pcirt of the left ramui of tie mandible, shoeing 

t!.< tow. of tin* an 5 third tru* molars. V ulb-ote 1 by Mr F>\hUn in the lo*«*r 

M&ftrhhar.) of Sind, and viesvvd from tin'- outer side (No. B $3, huh Mui) 


AH the tfjx'oriiuis arc r**jt resented of the natural slate. 








PLATE XXV. 

Fig- * Awr«iRAccrrH*RMT*f HvorotAM »toiv\s (?) Lydvkker. Fragment of the binder extremity of th*? 

right ramus of the mandible, allowing a part <>!' the tot true molar, (No. B. 4,10, 
Ind. Mas.) 

»t S. HvoPOTAur^ GtCANTfiiis (:) JLyJekkrr. Portion of the hinder extremity of th« right rarmw of 
the nnirtdiUIe. showing tin: tot true molar* (No. B. Inti. Man.'s 

„ 3. A’NfTtmtcoTMF^.irM: UYOFOtAttoiox* ( 3 ) Lydekkur. Frumient of the middle jxmion of the 

right noun of the mamhhm, showing n part of U»e first, and the whole oi the second 
true molar. {No. B. 4-29, huh Ma>.) 


Alt the nj>?rhmm* were collected by Mr W, T. Stanford, from the Joucr Mant.lih.tr rocks of the 
Bhfyyti tnita, north of the Sind frontier, and are represented **f the natural sir.e. Fig. 2 t* viewnl 
from the outer aspect ; wfcik* figure# 1 and 3 arc viewed obliquely from both the upper ami o.Uer aspect-., 


[Tlur heading of the plait should be ‘‘Tertiary Vertebiatn ** in plaoe of ‘ 4 Ternary Mammalia . '\j 





